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INTRODUCTION 

|)iirin«  tl..-  |.».t  »ift.fM  yriiri  a  l.iru'"  iuiiiiUt  ..If  iM.ririci  >n\« 
|,..^(i  |,iii  ,|,.»ii  nUmif  till' l•il^t.•rll  .i<|.>  .,(  tlid  I,|,,n.|  i>i  ,\|.,iiii-«'iil,  »or 
thi-  I'UrjMWf  nl  (.btilininK  W«lri.  Most  ..f  III-,,.  |,il\.  I*.  II  I.H'iilixl 
in  il.f  .iiy..t  M.-i.tri-.i!  whil.'  ■...m.-  .>f  tli.  in  iii..  ,it.i.ii...l  in  »(,.•  -nU 
iirlMiii  <li..tricls.  anil  in  iiio-.t  iniliin.  cs  Inrjj.'  NUppiii".  ••(  a.MHl  watrr 
imvi-  \nvn  nlttAiiiMi  In  .itlifr  im...,  Ii,,wi,x,.|-,  i|„.  waf.T  ..ht.iin.-,!  wn. 
»«liii.-  in  ■li'iriM'ler,  wliil.'  in  still  ..tli^r  i-sxnvs,  littj..  ,,|-  i„,  wi»lri  .if  nny 
ktn.l  viaK  t'.tiinu. 

Thi«  >t..iirw  of  wrttnr  supply  in  ih-  <li-tii.i  iil...ut  MonitiMil  biiN 
fnir  t.>  ii«»uni..  an  «vi>r  in<rf«iiiiiu  iinpfirtunt'.-  in  tin-  futur.'  ,  nnd  it  haa 
th.T,t'ori'  liwn  .l.'onMHl  n.lvisal.l..  i,.;(ntli.r  toj^.thi-r  all  th<.  t.i.ts  wlii.h 
it  iit  |)..^*il,U.  to  H.Hurt'  .(.nwrnin;;  the  lH)rin«»  »hi.  Ii  Imvc  iiln-Hily  U-fii 
tnmle  — more  fsp*'.  uilly  iis  much  of  thin  jnf.irmiiti..n  if  not  now 
.ihtiiinitl  and  r.'.oidf.l  will  I.,.  |«Tiimn..nlly  l.nt  aii<l  ,ii  th.-  .<u.ii« 
tiin.'  by  ii  Ntuily  of  tli.'  K-.-loKy  '.f  tl.p  .iistri.-t  to  iiM-.-itain  what  lij<lit 
ni.iy  Ih-  thn.wn  on  the  charact»T  and  ..riKinof  th.-  jtiihterniiioan  wat«'r 
^  nuppliftsand  the  probuliiiiiy  of  ..litaininK  »fttrr  l.y  fuith.T  lH>rin){!» 

It  18  also  of  gr«'(it  inipoitimce  to  amfrtain.  if  fMi^sihl,.,  wliPth<»r  any 
d.'liniti-  WHtiT  l«;irinK  I'oriz.m  or  liori/..n«  exist,  in  lli.-  .«iil.jaf.iit  stmta. 
Ff  tlier.'  »M«  such  water  lM»ai  in^  horiz.ms,  it  in  of  the  gnatest  iinpor- 
tanc!  to  a-.cnrtain  ih»ir  d.-pth  Im'I.iw  the  Miirfaif  in  vari-.u,  paii>..,f  tlie 
ar.-a,  since,  knowing  this,  it  would  U-  |K>sHibl«>  to  d.-twrniine  wh.rf  an.j 
at  wliat  depth  one  could  i.ly  (jn  ohtaininj,'  water  by  iH.rint;,  Work  of 
this  kind  in  many  otlu-r  distri.  ts  as  iH  well  known,  ban  r.'siilted  in  the 
di><coviTy  an.l  developimnt  of  water  suppli.  s  of  great  extent  and  of  in- 
estimable value. 

If.  on  the  .ither  hand,  doCinito  water- tjearini;  hori/onn  pro\e  to  Ije 
absent,  much  may  he  learned  from  the  geological  structure  of  the  area 
with  regard  to  the  general  probability  of  securing  water  by  drilling. 
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Aro.,r.l.nKly  tor  so,,,,,  yoai.s  ,„i.l  the  Geological  Department  ol 
Mr«..ll  I  n.vers.ty  hnn  l.een  .ulleeting  information  an.l  ,laU  h.aring  or 
ti.e  artcHian  water  supply  of  the  Ulan.l  of  .Montreal.  Nearly  all  th« 
.eep  well,  on  the  islan.l  have  l.....„  Ws„..,l  „n,|  ,,„  ,,„,„  ,oncer„in. 
th..n.  which  .t  was  po«sil,|e  to  serure  has  \n-vu  eolleeted  a,.,!  tabulated 
ho  IxinnKs  have  heen  n.a.le  with  ll,.-  onl.narv  percus.sion  drill  No 
«l..unond  drill  holes  have  l.e.„  put  down  .wul,   I-onse.in.ntly,  no  proper 

cores  ot  ro..k  have  l^e,.  ol.tained  fr the  bore  holes.    1„  n.ost  instance, 

no  detaile,!  lof-s  ..f  the  horings  have  In^en  kept  and  no  san.ples  of  the 
material  obtained  from  the  wells  hav..  been  preserve.1  by  the  drillers. 
Samples  from  a  few  of  the  welLs  however,  have  been  -secured  and 
were  of  the  ^Mea test  value  in  >MppIementin«  and  extending  the  know- 
led^H  ot  the  su.-ce.ssion  of  the  underlying  strata  obtained  fron.  a  study 
ot  the  surface  ;{eoIoj{y  of  the  distiict. 

In  this  report  the  endeavour  is  u>ade  to  present  as  complete  «  dev 
cription  as  possible,  of  every  boring  whi.h  has  been  put  dowu  on  the 
Island  of  Montreal  up  to  the  close  of  the  year  1  HU.l  Eighty-nine  holo.s 
are  include.l  i,.  the  lis,.  It  is  believed  that  the  list  is  complete,  but  it 
•s  possible,  that  notwiihstan.linK  the  ,lilij-ent  inquiries  which  have 
l..-n  ,na,ie,  a  few  wells  may  have  escp..!  notice.  If  such  b,  ',e  case 
the  authors  will  re^-ard  it  as  a  favour  if  anyone  knowing;  of  such' 
omissions  «il|  .ive  information  concerning,-  them  ,«  the  (leoloLMcal 
l>e,.ar,mcnt  of  Mc(;ill  Cniversity.  The  Department  will  also  be  very 
gla.l  to  have  any  information  concrnin.;  new  wells  which  may  be 
bored  in  future. 

The  analyses  of  ,hew,,te,s  which  ;ne  pr,..seM,e,l,  are  in  most  cases 
...•oinplete  an.l  therefore  not  wholly  sati,..fact,.ry,  liavinj:  been  made 
l.y  different  an.dysts  an.l  chiclly  for  the  purpose  of  determining  the 
g.-iu,ral  ch.uacter  ,.f  the  water  obtained  or  its  suitability  for  use  in 
steam  boilers,  A-c.  In  making'  analyses  of  waters  the  anmunts  of  the 
several  ba.scs  aiul  aci.is  present  a.e  determined,  but  the  way  in  whi.-h 
these  are  combined  must  be  left  to  a  certain  exien,  to  the  iud.-ment 
..f  the  analyst.  In  the  case  of  the  analyses  presented  in  thi;  report  a 
unitorm  plan  has  not  always  been  f<,llowe,l  bv  the  various  analvsts  in 
combining  the  substances  found,  an.l  thus  the  analv.s..s  are  n.,t  Always 
r.'a, hi.  comparable  with  one  anoth..-.  Xo  attemp;,  ho>^ever,  has  been 
ma,le  to  recalculate  them  as  in  most  cases  the  data  f.,r  this  are  insutti- 
cieiit. 

Waters  are  referred  to  as  Hard  or  Soft  accoriling  to   whether  tliey 
contain  large  or  .small  amounts  .,f  lim..  ami  magnesia   salts  in  solution. 
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ThrH,.  may  »  xist  either  as  carU.imtes  held  in  solution  l.r  .-arlK.nir  acid 
or  H.  sulphates.  In  In.th  eases  the  WMter  is  hard,  that  is.  it  requir.-ii 
much  s.,«p  in  (.rder  to  make  a  lather,  heeau.se  an  in.soluhIe  compound 
U  foinied  l.y  the  union  of  the  lime  or  maKnesia  with  the  fatty  idd  of 
the  s,.iip.  Itut  in  the  first  instance  the  hardness  is  sai.l  U,  he  Tem|H.. 
raryl.eeause  it  is  ,em..xe<i  hy  hoilin-  the  water,  when  the  earUmic 
»cui  hoiJinj;  the  carlionnte  of  lime  in  solutirm  is  dri\en  nil  and  the 
Mlt  i>recipitated.  whereas  in  the  se,-on.l  ea.se  the  hanjnrss  cannot  be  thus 
r«nove.i  and  it  is  accord  n^jly  termed  Permanent  Ifardne.sg. 

In  onler  to  ascertain  the  amount  of  the  hardness,  a  simple  -nethod 
was  proposed  hy  I>r.  Clark,  which  consists  in  ascertaining  how  n,«ny 
measures  of  a  standard  soap  .solution  are  needc.l  to  fuin,  a  lather  w^, 
m  pdlon  of  water.  The  haniness  of  the  water  .ns  determine,!  hy  this 
methtHJ  is  expressed  in  degrees. 

With  a  few  exceptions,  the  horin-s  referr..d  loin  the  present  report 
have  iK-en  driile,!  hy    .Mr.  Wallace   Hell  of  Montreal,    and  to  this  gen- 
Uen.an.  as  well  as  to  his  partner  .Mr.  Willian.  liell,  we  are  imlehtedfor 
Du.clM«tormation  concerning  then..   AVe  arenlso  indehted  to  the  ..wners 
Ot  the  various  wells  who  have  in  all  cases  .ea.liiy  supplied   us  with  all 
W...  hicts  ,n  then'  poss..ssion  concerning  their  respective  properties.   To 
•11  th  .se  genllen.en,  as  well  as  to  Dr.  .).  T.  Donald  of  .Montreal  and  t.. 
Mr.  John  n.  Harlow,  City  .Surveyor,  we.lesiro  to  convey  our  n.ost  sin- 
cere  thank.s,  a,  the  san.e  tin.eexpres.sing  the  hope  that  the  i..for,nation 
00  l.'Ced  an.l   here  set  forth  n.ay  he  of  service  to  then..    ,.s  well  as   to 
Otl.cs  who  may  in  future  contemplate  sinking  for  water  in  this  district. 
The  puhlication  of  the  work  having  heen   undertaken  hv  the  (Jeolo- 
gkal  hurvey  of  Canada,  it  appears  as  .-,  l{ep„rt  of  this  Department. 

SOME  GENERAL  FACTS  CONCERNING  ARTESIAN  WELLS. 
hVfore  considering  the  recor.ls  of  ,he  Artesia..  wells  o..  the  Island 
Ot  Montreal,  it  see,.,s  advi.sahio  to  review  so...e  of  the  conditions  hy 
-"bK-U  the  occurrence  of  „nderg,-oun,l  ^^ate,^s  are  affected.  While  it  is 
proposed  here  to  treat  of  the.se  conditio,.s  o,dy  in  a  h.ief  and  general 
w.y.  the  reader  who  wishes  further  inforn.ation  is  refer.ed  to  a  n.ore 
extended  .lescr.ption  hy  Prof.  T.  C.  ChamlK>rlnin,  entitled  '  The  Hcmi- 
site  and  Qualifying  Conditio,.s  of  Artesian  Wells  ;*  and  to  a  liter 
^•>,.thy  Mr.  N.  H.  Darton.  on  ^Vrtesian  Wei. '  Prospe  tV  ..  h 
Atlantic  Coastal  Plain  Region.'  t 
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In  formor  times,  l)eforti  ;.'eologicftl  inv.gtijjntioni  hii'l  led  to  ii  kiif 
le<lj{e  of  the  chaimlBf  Jiiiil  Nlructiin'  of  the  eartli  h  crust,  nmiiy  i 
laHtic  ami  amusiti;;  views  were  ciiti-rtiiidpfl  oonciTiiiii:.'  the  movcinei 
•■»'  of  water  lipiicatli  the  surfiuw  of  tlii'  tHr tli.  The  origin  nf  sjirin^H  » 
an  e-i|)<'(ially  fruitful  source  nf  speculiil ion,  the  jfeneral  opinion  liei 
that  j{r«'at  Imlcs  existed  in  the  ll>>oi-  uf  the  oi.-ean,  into  which  the  ; 
water  ran,  which  watei  after  |)ursuirix  a  devious  jiiith  throU'.'h  und 
^{round  channels,  emerged  at  the  Mirfiice  nf  the  latid  in  the  form 
'^ptinj's.  The  Maelstrom,  oflP  the  i.iast  of  Norway,  nnd  .ither  w 
known  whirlpools  were  siipjiosed  to  uwe  thelrori^in  to  the  rapid  dov 
ward  passage  of  ^reat  volumes  of  sei  water  into  such  lu.les  or  caver 
In  this  way  it  was  supposed  that  the  sea  was  preventi'd  from  ov 
llowing,  notwithstanding'  the  immen>e  volumes  of  water  wiiich  wi 
continually  poured  into  it  liy  the  thousand  rivers  llowinj,'  from  t 
land,  the  part  played  liy  evapoi'ation  in  I  he  c-se  nf  the  ocean  wati 
not  hein;;  as  yet  reaii/ed.  .Many  in;,'enioMs  hy|>otheses  were  also  [ 
forward  to  explain  the  .'upposed  upward  muveuient  of  the  water  from  t 
oeian  into  the  hills  where  it  appeare  I  as  springs  *  and  also  to  explain  t 
fact  that  spring  water  was  fresh  while  the  waters  of  the  ocean  w( 
very  salt. 

With  the  rise  of  the  science  of  j,'eolof,'y,  however,  l>a»ed  on  an  incre 
ing  knowledge  of  the  structure  of  the  earth's  crust,  undergrou 
waters  came  to  Ije  rtcogni/e('  "  ,  liavinj,'  their  soun  e  and  origin  in  t 
rain  which  falls  upon  the  sui.ace  of  the  earth,  while  their  perplexi 
movements  became  so  clearly  understood  that  it  was  possible  in  ma 
cases  to  predict  where  they  existed  and  where  they  might  be  broug 
to  the  surface  by  properly  placed  borings. 

It  is  now  well  known  that  the  precipitation  in  the  form  of  rain  a 
snow  which  falls  upon  the  earths  surface  is  disposed  of  in  three  ways  : 

1 — A  portion  of  it  drains  oflf  the  land,  finding  its  way  by  broe 
and  streams  into  the  rivers  and  thus  to  the  sea. 

2 — A  second  portion  rises  in  vapour  and  is  returned  to  the  heave 
as  mists  and  clouds. 


I'mirrpriiuml 
w.ati'rs  h.-ivc 
their  RHirce 
in  niiiifall. 


3 — Still  another  portion   sinks  into  the  earth's  crust  .md  disaj>pe;i 
from  view. 


*Conil>iire  Butler,  "A  Satire  uii  tlie  Rciv.-il  Seciety  "   - 

"  What  ia't  that  iiiaki's  all  fdimtains  atill 

Within  th(-  eartli  to  inn  up  hill. 

Hut  on  the  <uitsi(io  (lewii  .ijfaiii. 

As  though  tirattouipt  had  l>een  in  vain '; 
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Th*.  n-Utive  proportion  of  the  i,rf'.-i|.it.ui..n  wlii.h  is  .li«p.,.,.,|  „f  in 
thri.-  t!.ro.-  w.iys  r.-.p..-tiv..|y,  vari.-,  u'..-..t!y  with  tho  .■|„inut..r  ..f  th.- 
Hurf:..'..  anil  the  clinrnti-  oomliliuns  of  Hi-  arei.  on  «,hi.  1,  ii„.  ,„v,  jpita- 
t.on  tnk..s  plii,...  but  it  :i,„y  bestaleil,  spiMkin- v.tv  «en.Tallv.  tliatin 
naionsoftiMMperat^oliinHt...  about  on- third  of  th-  pr.  ti|.iV.tion  is 
«lis|H>^-,|  ,,t'  in  (.iich  of  th-  tlir—  «,tys  ni.  iifion-.l. 

That  ,,ortiou  of  lh-  rainfali  whioh  sinkn  into  tho  erths  .  ,M,t  h-r- 
«lon.  claims  our  att-ntioii.     This  wator  passes   ,|own   through    porous 

«t.at:t  or  in  -ra-ks  and  tissur-s,  thus  ij.vin,'  ris-  to  a  svs, ,t  ,„!„,, 

rancin  wat-rc.r-ulation,  and    tinallv   -oii.o,    t.,    th,.  surfar-  a.  .in     it 

*', ^'''"''   '••^•''    "•   ''''•'»"'"'   "(  -I'-iniTs,  „r  passing- out  intoU- sea 

"'""'  ' ontinontal  inar-ins  is  lost  in  1 1.-  wat-rs  of  the  o- ,,t.. 

In  some  localities,  it  is  possibl-  by  borin;-.  to  lap  ih-.s.-  iind-ryiound   \, 
water   -upplies,   thus   bringing'    Uat-r   to   tin-   surface   in    th-   form   of  :": 


Kii.'u,v  I.      Sl„m,n>.'  a   -vi„-Ii,K,l   f-M   „iil,   ;,   |„„.,„.    I„.,|    1,.., „..,.,,    tu, 
|ifr»i-ii-i  -n--;. 


I  Artesian  wells,  which  may  be  regarded  as  artilicial  springs.  ( )ne 
^mmpe  case  of  this  is  shown  in  the  drawing  presented  in  Fi-ure  1. 
I  Here  certain  beds  of  differing  compoMtion  are  seen  int-rsiratilied  with 
one  another.  The  beds  A  and  A'  are  clays  or  shal-s,  while  the  b-.l  B 
..IS  sanrl  and  gravel  or  their  more  compact  equivalents  sandstone  and 
tconglomerate.  These  rocks,  originally  lai<l  down  in  horizontal  beds 
d.ave  been  curved  by  pressure  developed  in  the  earths  .rust,  which 
|curvmg  has  given  to  the  area  the  form  of  a  basin.  The  beds  are  tilte.l 
mi  .'ither  side  at  such  an  angle  that  they  are  expose.l  on  i;he  surface 
|vnth  the  outcropping  edge  of  B  at  a  greater  elevation  than  the  surface 
*f  A.  A  and  A'  on  account  of  their  composition  and  texture,  are 
practically  impervious  to  water,  and  being  in  direct  contact  with  tho 
rervious  or  porous  bed  B,  they  act  as  conHning  beds  which  prevent  the 
water  which  passes  through  B  from  escaping  either  upwards  or  down- 
wards. These  three  beds  present  the  features  found  in  one  class  of 
channels  through  which  underground  water  moves.  The  water  enters 
the  bed  B  at  its  outcrops  ab  and  cd,  and  flows  down   the  dip  of  the 
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stiatuin.  It  however,  the  I«m1  |t  i,  tapped  at  a  point  C  l.y  a  Uirinx 
tl.«  wai.T  will  ris..  to  the  approximate  l.-vel  of  the  Kroun.l  water  in  I 
it  al>  and  cd.  The  supply  of  water  thui  .-t.tuii.wl  will  constitute  ar 
a.  teMian  or  (lo-vinK  well.  If.  however,  the  up,M.r  bed  A.  fi„n,  extensiv, 
fissuriMK'  or  a  >on..-what  porus  textur.-,  bo  not  watertiKhi.  the  pren 
suie  will  i...  rrlioved  and  the  water  will  follow  the  nior  ;  ea,ilv  a.cmM 
hie  channels  through  A  to  the  s,,rfa. ,.,  thus  lowerin- the  ctKciencj 
of  the  well  at  C.     The   I.ead  has  in  many  instiintes  l,e,.|,  so  reduced 
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2  tliat  the  water  will  not  rise  to  thf  surface  but  must  be  pumped.  In 
such  cases  as   these  there  must  be  ,i  sutticient  rainfall,  and    where  the 

,  porous  bed  U  outcrops,  there  must  be  a  considerable  area  of  the  bed 
exposed.  For  instance,  if  the  rainfall  is  the  same  .  t  both  the  outcrops 
of  I?  on  the  opiiosiie  sides  of  the  basin,  then  ab,  being  more  exten- 
sively exposed  than  cd,  will  furnish  a  greater  supply  of  water. 

Another  type  of  structure,  and  probably  a  more  common  one  than 
th.it  previously  discussed,  is  shown  in  Figure  •.'.  Tn  this  case  there  is 
no  basin  but  a  monocline  ,,r  a  long  >!op..  of  the  beds  in  one  direction 
Tlie  porous  bed  1!  thins  out  and  finally  disappears,  with  a  concurrent 
thickening  of  the  impervir)us  bed  A.  In  such  an  instance  a  boring  at 
C  would  be  successful,  while  at  1)  no  water  would  be  obtained.  This 
structure  obtains  throughout  the  great  coastal  plain  which  forms  the 
eastern  margin  of  the  I'nited  States,  from  New  Jersey  .southward,  and 
from  it  immense  supplies  of  artesian  watiT  are  obtained. 

Again,  the  character  of  the  surface  drainage  may  be  .^ucli  as  to 
interrupt  the  passage  of  underground  waters,  as  shown  in  Figure  3, 
•vhere  a  cross  valley  interrupts  the  waterbearing  stratum.      Little  or 

ater  would  be  obtained  at  IJ,  while  at  A  on  the  lower  side  of  the 
iy  a  successful  well  might  be  sunk,  Tlie  water  in  the  upper  part 
^ .  the  bed  about  H  would  escape  and  [.robably  form  springs  along  the 
valley  side  at.  C.  This  is  a  condition  frequently  met  with  along  the 
western  border  of  the  coastal  plain  in  Maryland  and  southern  Vir- 
ginio. 
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br....a  up  in.  .-verarna^ "^^  ^T:;;   ii:;    ':--'-!'>-•  '^ 
■tail.,,.      |t„rin«  would  8iv,.   ..ti.f-  ,.,  .  •    l-.-ticular  .u  cr.«. 

o«.SHt  !..  *        "'*t...t,uturv  ..suits  ;.t   C.  but   n..,-ativ„ 


>li'i\i  uitr  • 


lf-i"f  -iiif...., I, .,,„,:,•. 
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Sl...«i,i^:,l,.,l,..,„.„i„.„y..f,l,..|,„,,„„.„,,„„„       ,^,,„,,,.     , 


'"^i   ""•"  'iiM'i  Mir  I  rm  If  I    .,(»!.. 

^^  n.,h  ...c.s  and  .issun.  and  not^h-ou   :    li.;.        ^ ^    T^! 

'«t   limestou.     I       xte  :T'"  ""'  ->-^-"'ne,  overlain   by  .on,. 
•«*«  at  a,  b       and  til      '       "T''  ""■"""'   "  ""  «"^-"P  «^  »'-- 

supply  of  w  1-    7.  "      '^  ""^'^   •''"'"''   '»"""'f'>  fi-^^"'-"-     The 

XL     b^t  :  n  f '^  T"  ^■'''  ""^  '^"P''"''  "f-"  ^'-  — 't  of  rain 

the  country   has  undergone,  by  which  th.   fissure,   n„d 
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joint  pliint"*  linvo  U-on  frilurgoil  unil  (•••••jierHHl,  m>  aa  to  permit  tl 
piiKXili;)*!)!  Iiir^ciiu.irititii'it  of  w.itiT  itluii^  tlicir  t'our')'.  Iti  thii*  in^litii 
a  wi-ll  lunk  Jtt  ('  vmiiiUI  tny  uiii-  ni  iiii  ii{>p«!r  sci  iis  ot'  tiisuii's,  unci  t 
ciipai'ily  of  l(i<>  wi'll  wmilil  lie  t'uitliiT  iiicn'R-M"*!  if  tli<»  iMiriri;;  w«' 
exlfriili  (I  to  till'  lower  li'Vfl  III  (' .  Oil  till*  oth<  r  liiiiid,  tlic  lMiiiiii« 
|)  would  mi-<t  till-  «iit«'r  liciuiit^'  t'lKRUifi*  l>y  imtIiiiim  only  a  tVw  f« 
iiiiil  wou'il  i'on-<i-<|U(*iitly  l)e  dry,  uh  woulii  iiUo  that  at  I''.  At  K  wat 
i-«  olitaiiiiii  from  a  lowi-r  -<i'i  Ipm  of  li-i-oiri'*.  Tin-  niiteriiils  licM 
solution  In  tliH  wiitfT  in  ^iirli  aili^lriit  would  |iiol».ilily  vary  fon->id< 
alily,  till*  Viirialion  ili'pi-ivlinjf  upon  wliftlit-r  tlip  ><iurri«  of  supp 
was  in  till'  cryHt;illini'  rock-,  or  in  tin'  lilIll•^tono.  at  wi-ll  as  mi  ti 
liMi;,'lli  of  tli»*  unili-r^i'ountli'liiiiuii'l  throu^'ll  which  the  water  had  passe 
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Tn  Figure  S  the  lower  water-bearing  fissures  heading  in  the  cr} 
tallinea  would  probably  contain  soft  water  and  rising  directly  ihrou; 
the  liinestont's  at  K  would  be  little  intlucnrcd  by  the  character  of  t 
latter  rock.  This  would  serve  to  account  for  soft  water  when  found 
limestone  districts.  On  the  other  hand,  underground  channels  headii 
in  the  limestone  or  traversing  that  rock  for  long  distances  would  pi 
bably  bi'  hard  and  perhaps  also  saline  or  sulphurous.  The  well  at 
wou'  I  supply  such  a  water.  If,  however,  the  well  were  deepened 
C,  a  composite  water  derived  partly  from  the  lower  set  of  tissures  ui 
partly  from  the  upper  would  be  obtained. 

,i,,„l        In  the  case  of  waters  whose  underground  flow  is  through  tissure^. 

'"'"(-'  great  variation  must  always  be  looked  for  in  the  height  to  which  t 
waters  will  rise,  not  only  in  adjacent  holes  tapping  different  sets 
fissures  whose  gathering  grounds  may  be  at  verj'  different  elevatin 
aliove  se^  level  (as  a,  b,  and  b,  c,  in  Figure  5),  but  also  in  ho! 
which  tap  different  tissurea  of  the  same  series.  It  will  thus  lie  sc 
that  in  such  an  area  no  definite  predictions  can  be  made  ctmceriii: 
the  finding  of  water,  owing  to  the  irregularity  in  the  course  of  t 
water  bearing  fissures.     Even  if  the  fissures  be  only  a  few  feet  a)'a 
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tl.«  nuinUr  ..f  ur,Mic,-...,ful  wll,  will  «till  I*-  Ur^o.      Hm  i„    the  ci 
nt  .liy  «r..||s,  „,   h,  it  „„^,l,i  l„.,„„„!,|,  1,^.  ,|,,j,t.ui.K    ll.M  w,ill  ro.k 
».ni.epM.,t  .long  thecourM-ol  tlin   U,r..   |.«|,..    ,„nki,^g   u««   of   ex,, 
five,,  to  ..,«  n  u|.  a  .•..tiimunjcrtlioii  witli  ,.„ii..  a<!j,i.-..t.t  H^sui*  »nd  tli 
^eiMirn  a  ,ii|,,(|\   of  waNr. 

A  •.ttikini;..x,iiMpl..  of  wat.rH<Rcurrin;{  in  tlu.   in.i.iii..i    m  ,.ff,,r.l 
l.y  tl...   ishuul,   Mir  .I,.-   o.,u,l   of   Norway,      l-rou,    tho   ol.j    .rv^nlli 

ooi.Mtiv  ro.k  tl...re.  larfc...  suppli i  w.,h.r  ar.. ...  ,„  tnv  pi,.....!,  .".I.tair,, 

by  ,...tt.nK  -low,.  ,|,..p  U,„.  |,„les  wl.i.h.  „.e«.,n^r  un.ier;.rou„i|  Csmt 
Ihrouul.  which  wat..r  i.  p,i,.,.n«.  afford  a  pasw«..  for  th..  wator  to  fl 
NUilaci'. 

LoTuUr,,,..       ';''?•"•- ^  »'-<  illu-^'rat...  i,.   a  «..,...n.l    way.   u.    will    I,.,   shown,   tl 

.1.-^.1,.  Nl,.n.l  nn.ler«roun.l  comlitions  which  pr-vail  on  the  I.h.n.l  of  .Moi.tn-.il  wh.-i 

fh-  iH.re  hole,  are  p„t  ,lown  in  heavily    l,e,|,ie,|    liinentones   and    whei 

•H.  <-on,t.mt    and    delin.te    water  hearin-    hor./.-ns    hase    a.   yet     hee 

rpa.l..'<l.      A  further  roinplexity,  howeve,.  i,  impMl d  .„  this  distri. 

^'y  '' ^'^t'-""'"  "f  M"in.l  Itoyal.  tl...  ,oot   of  a I    volcano,  whici 

with  the>wa.n.  ofdykesor  walU  of  i^ncouN  rock  cnn.cted  withi 
-ervM  to  make  the  course  of  the  ..nder^ronnd  water,  nt.ll  ...orerleviou 
How  .ibundant  thc.o  walK  of  i,„,„.rviou,  rock  .eally  arean.l  in  wha 
n  comph.ated  ...eshwork  they  tiaver.c  ,he  li.ne.tone  strata  of  th 
district  ...ay  he  .een  i„  Fiuurc  f,  taken  fro,,,  a  survey  of  the  tl.»,r  o 
the  newer  portion  of  the  McTavish  Stre-t  n  MTvoi,-.  n,ade  hy  I),.  |l 
•I.  Harrin«:o„,  „,any  years  .since,  when  ti.e  reservoir  was  l>ein, 
'"niar«..d.  These  dikes  an-  found  in  almost  ..verv  .|i,ariy  a.,.1  lock 
cutting  on  the  island,  and  may  »„•  seen  in  ^rea*  n.n.'.hcrs  o„  .St  Helen 
island  .nd  in  the  U^  of  the  St.  I  .  rcnce  at  Point  .St.  Cha.  les  whe, 
tlie  water  is  low. 

The  term  "  Artesian  well  "  is  ,  loperly  speaking  umi  only  to  designat. 
a  well  which  tlows,  without  being  pumped,  the  terra  being"derived  from 
the  French  province  of  Artois  where  wells  of  this  nature,  p„t  down  in 
the  12th  century,  fi,st  attraete<l  widespread  attention  i.i  J:u,ore.  Similar 
wells,  however,  had  long  U-fore  been  known  in  China,  while  others  in  the 
Libyan  desert  aie  Ix-Iicv.Hj  to  Im  not  less  than  4,000  years  old  In  fact 
there  are  few  parts  of  the  world  where  the  geolo^-ical  conditions  are  better 
suited  to  Artesian  boring  or  where  more  abundant  supj.lies  of  water 
can  \>e  hiul.  than  over  a  great  part  of  the  North  African  desert,  ('ndei 
the  burning  sand  here,  at  a  depth  of  ;{00-400  feet,  there  are  abundant 
supplies  of  water  running  through  pervious  sandy  straU  from  the 
richly  watered  district  of  the  Soudan  U,  the  south,  but  held  down  bv 
an   impervious   limestone  cover.      It   is  only   neces.sarv  to  pierce  th'e 
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iat,er  to  oU-.in  for  the  wat.r  »  ,«„„^  .„  „..  ,„,, 

rn^uieeis  1..U.  turn.1  ^rea,  nr..id..«  of  tl.«  d.  ,..rt  into  .ulti,  .,    H 

\,y  writer  ,.l,uin.-d  in  thi,  way,  •"to.ult.M,,...!  I.m.l 

<»f  r.-.Mt  .v..«r,    the  «H.o|„;ii,,.i    Survey   ..f   tt,..    In...-d    Su,..     ..„     . 

fcn  „e,...  .,,,,,...,..„.,.„....,  ,„„,,^, i«.en  ..,.,.,,..,,  ...^     ,  

•t  th..  I  ...,.,.  r..  ,1...  ,r..Ht  U„H1,  of  i,,   i,d,il.„an...      I,.    N.w    J 

^"  ■"  '^"' -'"'"'■'  ■""'  """•^  I--  ■"•  A,.., a, ,., ,.,;,,,:,:"'" 

^;'7,  ""••";"  ^•-''•"''  —in,  i „  ...,e  ,,,,,.1.-.  ai.d    ..; , 

•wt   the   world  Kenerally  attention   has   he.-n  ^rondy  dire  ■      I  , 

••"-  «f  - f  tl.«  -hief  re.,uire„,en„  of   n,e,  '  ^  '  '"  """ 

The  force.  i,h.h...htl,..  water  i,....  from  an    Artesian    w.ll    and 

th    h...Kht  to   w    leh   It   will   ri.e  aU.ve   the   M.rf ,  i,   d,,,en,J„, 

•  m.se  ..,„.,.  ,h,.  he.,ht  of  the  «atheri„«  ground  aU.ve  .he     .v..|     "\1 
•opottheUinn,.     t„her  ihin,,  l,ein«  e.,ual.    the   «r..ater   ,he    1.   1 

"•" "  1—1  tl...  hi.-her  will  the  water  ri,e       It.  th.   .  /       .•  . 

the  Arte.iati  welU  on  the  ..hUns  of   ...Uoi,  J:tr:::'';:'t  -'-•'- 
..uree  in  the  Bla.-k  l.ilN  and  the  Ho..ky   Mountain,  the   :  Ir  ^J      """ 
H.th  a  ,r.-ur.  o,  ,.  much  as  ,77  Ih.  ,,er  «,u.u-e  in..,..      ,  ....    Ut     .   „ 

•Kilt  of  .  ,  f...t.      ,n  rnanv  parts  of  thin  tiel  |   the   waters   are  known 
t.  .un  .n  th...  porous  .subjacent  l.ds  for  several    hun.lr...,    „.,,,.  ZZ 
betnK   brought   to   the  surface.     There    are    .„anv   Art.-.ian   we|      i 
.anous  parts  of  the  worl,,  which  yiel.l  half  a  ,n.,li.-.„  to  a  n.  ,,,1   " 

yif'ld.  Jiowever,  is  exceptional.  '  " 

ll,         ;     '  "'■""  "«'""   '"  """"^  '"^'—   -^"^  "-«t  be  pumped  in  ^'r "  «' 

«  en  yi.  ld.n«  an  abun.lant  .supply  of  water,  are  not  properly  speakinu 
4      .at.  wells,  and    to  this  class  belong  almost   all    t..'    w'e.l    i.     . 

^tually    lowin,  well,.  althou«h  in  many  of  them  the  water  r  ses  t.^ 
Wthin  a  few  feet  of  the  surface. 

The  water  pres.sure  naturally   8h.,ws  a  marked  tendency  to  become 

t^cktes,.     Thu.s   ui    I..ndon,    Kngland,   where  originally   the   water 
^■a,«ve  the  surface  in  a,n>orings  put  down  on 'he  lower  «round 
Oi  the  valley,  of   the  Thames,  now,  owing  to   the  multitude  ^f  d  e. 
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wviU  wliii'h  Imtt-  limin  ■unk,  th«  iniluw  of  lurfiu-a  wntr-r  I'ltniHit  li 
pi«>'t<  with  the  <|ui%iiiity  ri'tnoti^l  >>v  |iuiii|tini{,  *R^\  I'onM-'iurndy 
wntnr  Ivvfl  Ima  li<'r>n  lowrrt-l  to  •mli  mi  vxtMnt  lh»i  it  now  atit 
•iHtut  |(K>  (t-ot  l>t*low  th«  «urfii<<*  of  (lif  Thitiiit**  Anotlirr  drill 
inttiinrn  i*  •rtonltNi  liy  th<*  itr«*A  on  v^hidi  atamU  tho  fity  of  |>f>n 
C'uloritiin.      lliTi*,  th<>  itr^it  Ari*"«iiin  wi-ll  wim  *iuik  in  IH4.'). 

"Till'  t!ow  yiflilfil  liy  lln-  fiff*  wfll  wtMi  •■»  liiri<««,  iiimI  tlm  w«lf>r 
of  <turb  iU|H'riiir  i|Uitlity  for  iliim^nlii'  um,  thnt  olhfr  •'••lU  wi-rf 
ilovin  with  jjr«»i»t  rApidity,  Tl  •'r«' nrw  now  ( IN."«U)  in  tlia  city  •ml 
\i<'inity  itlMiut  'MH>  itv\U.  Many  of  t>i)<  i)r«l  wflU  ttml  >utttt  it<i)t  |i 
«urti  to  furi'c  th«*  wnt<*r  into  tiinlcK,  or  to  tlit^  to|>N  of  tlic  hiitlimt  bii 
intft  in  thi"  city,  Imt  a%  lh«'  iiuinlxr  of  wi-lU  wim  iniwiiMMl  thf  prei" 
•iic|  flow  of  th<>  iililcr  W)>IU  tH'^iii  to  iljiiiiiiinh,  anil  liii.tlly  iti  tlii<  r>>( 
wlii-ri'  iln'y  urt-  iiio-.l  fliwfly  Krou|>f<l  tti>'y  Imvi'  fnilt'«l  to  tiirrii»li  w; 
without  the  Hill  of  |nirii|iH.  Out^^iili'  thi«  rt'nion  of  iloiMist  Kroupinu  I 
prp-'uri-  iifKl  Mow  hiNf  Iwi-n  iliiiiiiii-<lic<l,  hut  not  to  «>  yri-nt  an  ext 
I>(><>p  wcIIh  nil-  (till  Imri'tl  <a  l*i'n\rr.  but  n>it  with  tlir  ••x|H'ctiitio 
ohlkinini,'  <tn  Arf«'«ii»i  How,*  " 

•  hitriiitii  -f  Arti'»ian  wntrr  hii.«  coinpurBtivrly  littl**  viiIim-  unlfx*  it  Ih>  fif-li 

■"'''■"'"""'"  Mwt-et,  liiit  in  ninny 'iiit'H  tli"  water  ohtnini'il  from  Artctiitn  Uiririt 
■laline  mul  not  potiililf.  In  otlnT  <ft»ti»  Arttsiiin  water*  arc  vpiy  I 
owinK  f«»  «  larxo  icmtt-nt  of  linn-  nalt*.  This  arine*  from  fln>  f«'  t  i 
th«'  watf'ii  havi»,  durinjf  thiir  nn<l<'iaroun<l  jo  rnt-yx,  pii-Mil  thro 
Ih.><I-  contuinin;{  •«att,  ((yp'*uiii,  liiin'i<ton<>  or  i.thir  !<olulil«'  niati-rialH 
have  taken  thaw  into  solution  In  nonie  cum'h  itl«o  tht;  wati-rs  I 
p«'n«'t  ratt'i  I  into  the  furthi  crust  to  suili  aihpththat  th«-yhftv.-  Imt 
hcntrd  liy  iniicaxfil  pioxiiiiity  to  the  tPiitial  jioriion  of  tlu-tartli,  i 
rising  a^'ain  to  the  surface,  pr(i<Juce  warm  springs.  Thest-,  as  wel 
many  foil  waters,  fre'|iiently  I'ontHiri  iniiD'ral  inaitirs  in  solu 
whicit  are  ilistinctly  iM^netiria!  ami  not  harmt'ul,  ami  thuK  the  inin 
waters,  so  largely  use<l  for  meilicinal  purposes,  result. 

In  the  ca«c  of  th.'  rlistrict  aliout   Montreal,  as   will  lie   shown 
these  ellipses  if  waters  have  lieen  ohtainul    l»y  deep  liorings,  althc 
the  water  has  not  penetrated   into   the  earth's  cru<it   in   any    case 
•ufBcient  depth    to   !«   notiieahly   warm    when   it    rises  again   to 
durfttce. 


*  K\iileiirc  c.f  the  llipctiir  tif  tlie  I'liitwl  Stiitti. < ittilcitii-^il  .Survey  Vs-fcire the 

niitti f   tin-   ^<>ll^••  iif   Ki|ir<!«'nt  itnn  oil   IrntMtinn,  Kt  li.  L'Tth,  ISIK).      Kle\ 

Anmiivl  l{e|Kirt,  I'.  S.  Ueol  Survey,  [it.  'J.  p.  •-'•>•.*.      \V;i»liiiu'liiii  Is'il. 
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'KM.M..,nU;..KM,....v.M      .11,    M..S,„KM.  ,.,„,<..   ,. 


•T)    ......  ...,.„......,.«  .  W..II  „...k..|   ...,H.,r..,.hi..  /,...,  ...  UI.      „...^  •   -.' 

•r-  .1..-  U«n.nnr.,.  pU,..«„ ,.,  „„  „.,,„,  ^^.    ^., ,    

r;"'' ,-'"•-'•''••  ••■.I ..u-  ,.u.n..Mh! ........  Th.r;: 

fc.p     ....  y  ,..Mill   ,..re-  ..f  ...uh  ..r«  .n.lu,|...|  .„  ,1.. ,.     ,.,,..  ,. 

cily  Mii  It-   w'"  <l»volopim.ni  m  Cmmdik  ' 

.,/K..i  l.uil.l    ^  .    .  ^ '^""''  "^•""  '.'♦'■••'Mior  «.uili  *,,,t  to  Ijtki- 

c;::r. ;:::;.::  :;:;:::;::rr':;::,r-; 7", , ™ 

"" '"'•   '•'"■""'"»  ""'I  "'"ii.'....!  iiii..  tl,..  ri„.«i«i„i,.    Ti.   I         . 

>.■..- Er~-"— ^^  

I  .l.rou.  »*"'»' '"««n«unu,nth.  summit  of  .hioh  U  -.'..Imo  f....t  al.,v..  the  m^ 

.aUTinU  a,  »•  v.lloy,   ar«  .nor.  .,r  1^,  filW  with  .Irift  nn.lin  th.   h.,l|..w,   ar, 

hav..  »«.....,  «kTa.-terut.c  tWture,  of  the  Uurentian  ln«hU„.U. 

..arth.  a.  ^h..  Pah..,«.ic  plain  i.  ,Ut  a,.d  thu,  offer,  ,  .,.„,«  contri.t  ...  th. 

,  i:  r ':  ^t.  '^'^  '-^.  ••■-  -•-.  •"•^  .her.  i, « «e,.;ri;i:i 


«,  •«  well 
ill    mil 

•^  me  norm  w»..,t,  which  Rives  the  plain  at  its  junction  with  th* 

^t..u  H„  elevation  of  .bout  300  feet.     The  whole  area  in  -Ir^f t  clve  L 
1  form,  farming  lands  of  exceptional  fertility. 

"hrMirt' c:;! '""  "tj "''"."  '"•  "'"^  ^^  ''•*'  -p-  -^  »>-''-  ^' ■"«  ->• 

r>y  Mont  Calvaire  at  Oka,  and   hy  .Mount   Uoyul    n,in„   1-1 ;  ^  v,„r..a„.| 
cty  of  M.  ntreal.     The  former  is  an'out.ier  of    ^  ulnti      I    """"'  """ 
.-•n  ancient  inland  in  the   I>al...«.ic  saa_,.„d   hM.nl'  a', 
u    ..0.,u.re   mile,,  while  the   latter  i«  the  „.o.t   we^er  y  or.L. 
W  volcanoes  and  laccolites.  known  as   the  Mon.ereKia'n    Hi  11  t 
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L'//t''T"'   T'''  M"-"*"*'*"  HilU;  »(J.„a.li,„   Petr«fr.„hi 
1"' "/'.fo/.j</«,  April,  liMfl.  •  «"'n*r«|.tii 


lical    I'r.nmce. 


14  -0-2 


Ite 


tlAItU   OV    NOMTMtil. 


Ofwivillr 


whli-h  fut  the  r»I....N<.»i«!  u^k*  irf  ih-  pUin.  In  lh»'  frJIowinu  Im 
<l««iri(>tii>n  "I  th"  i(*<>l«>i{}r  o<  th«  .Miintr«>Hi  <iutr(>-t  tmljr  lh«  mII< 
|H4nU  i'>»n«.'#fi>tnK  lh«  ili(f»n<nt  fi)rro>«tti«n«  will  \m  ruttMl,  t)i«<  r** 
iminn  rt<f«irrr<l  f.,r  luorn  tiUmlMl  i)»Mrt|>iUtn4  »•>  th»  r««|»«»rt«  mot.tim 
Jn  lh»  (oot  »..««• 


THII  LAURBNTIAN  PIJITBAU 

ThU  pUtaAU  U  c<>in|>riwl  1,1  •  iffMit  (wnpl«x  of  nttk;  mainly 
i||t>m>u<  (filutcitiic)  <>ri|{in,  »ttch  i»«  Kruniti**,  •yfiiUi'ii,  |{»lil>riM,  n 
but  aUi  iimi|>ri«t>it  •..»!«  of  thn  bum*  •luiant  «miiinrnu  oft  lu»  ..n  i 
cru«t.  Minc««  tlirjr  funnntioii  ihr*.-  rtttkn  b«v«>  lulTi'ml  i.m»t  i%li«>nitl( 
\minK  now  folilwl.  oonUirti^tl,  cruvhiti  nmi  nwrynUllinHi  Tim  tlii'm 
dyn«niu-  fi.ric*  Imvi-  'l«»troy.-<|  tlifir  oriunml  •lruotiir»,  •ml  •ulntiiul 
for  it  «  iNknilnl  or  »i'lii<.t>M«  •Imrrntur  Tli*""-  tnfUmorplii  rock*  i 
ttriuMj  t(nri  «"t  «n<l  ifliiMii,  ihcilfitiKnAtionx  tM<ingiiiuiiilli«l  toimlici 
th»  •• 'iiip«i«ilion  of  ih«'  imrtii  nl.»r  n.»k  iiriilrr  cunniiienttion  ,  fori 
•mplc,  ((r'lniti^  gii  i»«,  ini<'it  whint,  iiri)|i|iili<>litc,  tiUi 

The  hiubly  iillrri'l  iitilinifnt*  foliiwi  in  with  tU^m  i^neMiui  rw 
belong  to  what  i»  lirinatl  thu  (irenvilln  ■•riis.  Thay  C(>n*i»tii  of  Ix 
of  rutty- wintherinK  ({ripi<f«<ii,  impui-  crynttiltiii*  ltmf»tonp<i,  gun 
n»ok,  ain  phi  bull  tea  nnil  <|ii»rl«it««»,  corronpoii'ling  rt-mxHtisfly  to  I 
•hklcK,  liiii«»tonin  c »l.  «ri«oii*  %\\>\\im  nml  Miidstoneo  of  unnltcrttl  m> 
mi^^Ury  sinHn.  Thii  m-rin  i»  vnry  iniportunt,  m>t  only  hi  n-pn-nri 
jng  wjiiia  of  ihn  very  Mrlmtt  Kmliim-iit-t  on  tlia  lurfiwf  of  tlio  p«ii 
but  becftuiifl  of  the  nisny  minnraU  of  economic  vitlue  which  it  conlnii 

Sub*e<|u«nt  to  the  (ironville  (mtIikI,  but  iilill  in  I^uriMttian  tin 
thtre  was  a  great  "levolopin«»nf  of  iKiieoui  activity  alunn  the  >ouihf 
wJk*  of  the  plat«!au,  and  great  inasaeM  of  aiiortho«it4>  wne  intruded 
the  atxtve  mi-ntioni-d  wrie*.  Portionii  of  these  are  nhown  on  t 
accoDipanyir  g  map,  at  New  (llaHgow,  St.  Jtroine  and  in  St.  Colotnlx 
reapectivfly.  Anorthosite  in  a  gabbro  made  up  alinottt  wholly 
Lti)>ra<lor  f»»ld»par.  A  later  series  of  intrunions  ift  represented  by  t 
nuineruuH  dyke*  -  .  h  cut  nil  those  older  rock».  Theite  dykf*  ii 
rhiefly  diabaaeii  and  t.^-  pre  rotwiam  in  ago  and  are  thus  quite  distiii 
in  character  and  age  from  thtnw  connt'ctetl   with   the   intrusions 

*  (Jtsilitfy  of  Cmwla,  IWkl.     Chiit)..  .1,  I,  r>.  ti,  7.  M,  !l.  U)  ami  l:i. 

K.  W.  Kiln:  Ki|«irt  on  a  IV.rtii.n  of  thi'  Province  nf  < ^\icl><'(:  ('•>iii|irit<'l  in  t 
•outhwcat  shwt  i>(  tlif  FJutirnTownnhiiiii.  limlugical  Hurvey  oJ  Canaila,  Vm.  V 
IWW:  pp.  4»3ti.  7l-7.\  8.">  H«i. 

V.  I).  AclnniK  :  <;H<i|ii(fy  i.(  ,i  I'nrtiim  of  thf  I^iirentian  Ai*«  lyintf  to  tin  n.n 
of  the  Iitland  of  Montreal.     (i«il.  Siipny  of  C»na<la,  LSUT  ;  Part  J. 
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.  IIM.|.tUMl^i       built  up  '^mUn.f.l    «,  „„w  .r*!,  w*. 
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M.UtUuu.,l    rZ„„?r"7'*"' '•'•'*''"••'  ""'•^   --Ui.l  .•"•«. .nth.,.., 
..n     for«     ^  Tl.^  "'•'l-- un.krii..  t»,«  pUi„. 

P'<l»<Ji«in  N4n<l<«lon0. 
('»lc?ifi«rtiu«  Srtn<l  ie)ck. 
Chaiy   I.ii:ir<tonf 

Th«  Trmilon  «;roup-crm.i«ing  ..f  li.nwtoiiM. 
•  "tuaMhule. 

'-rrain.(||u.|..„  lUv.D-con.Uting  of.h.I^,  »n.l  ,a„. 
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th«  ••rtlfh  . 
.  ntlprntitMi 
rim  tlnTitii' 


i*tit  of  ImhI< 
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ItflVll  lUtlt 
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Potsdam  Sandatono 
'!^,.!yt:  -'T':"""   "*-   ^»"  «-*  '-"•^''-  '-'«  down  on  th« 


ntian  tinii- 
10  >uiutherrt 
intrmled  in  ^ w»,   v„,  nr«   forroation  Ui,i  down  on  th« 

'"   ""    ""  Ivo  ,"■•    /.\'y-P--"t-»  intyjM,  by  the  modern  .«,..i  ,„d 

CoIotnUn  y-'   '"I-'U  wh...h  rtnnk  our  ..«,»..     It,  lowest  „,.„,.H,r,  .re  M. 

wholly  'irtrr?' .'""""''  '"•••'''-  '^^  ^-""-"•''" «-'-  -« .-t 

,te<n.y  tl.  J"      The.«   !«.!,  p^„  „p,.rd,  into  evenly  .tratifled.  flne  Jimnl 
dyke.  ,u.  2'     -J'   'iu«rt..v,„   ..nd..t,>„.,.     It  j.   diHinctly   .     h.llow    w^e; 

''■""'""^  ''S.  nor,    r^V      r""""".  "''^''   '^^''•'•^'   -P°"    th.  .hallow  . a 

JJU  extends  .ou  hw.nl  into  the  coontie.  of  Vaudreuil,  Soulan«e,  aid 

tilth,   nor!  J»»uharnoi8.      le   Perrot   in   «.l...ii.   ..   j     i   ■      i        .         """'K""  ana 

I         14-0-21  ^  underlain  by   the  Potsdam  and 
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thiTO  lire  8mii!l  oxposuift  on  llie  Inland  <it'  .Motitreiil  at  Ste.  Ann< 
Ht'lluvu.',  where  tine  worm  burrows  and  ripplt*  marks  arc  ta  W  -"••■i 
then.arly  horizontal  lieils.  Tim  thickn.'.s  of  the  f.  riiiation  varies  h 
.'JOO  to  7U0  £,-et. 

Calciforovis  HbiicI  Rock. 

A  slow  sinkiiii,'  of  the  [,aurpiiti,iii  pl.iti-uu  was  in  progn'ss  from 
lK?j{intiiiij?  of  the  Pot.sdum  peri'xl,  ami  as  a  .onxeiiiH-ni-f,  th<'  uccep< 
formatiof,  the  CalciferouM,  ropresentinR  depp.ir  water  comlitions,  im 
cliattly  ovt-riifs  the  Potsdam,  the  two  l)ein«  united  by  tiansitit 
h'd-i,  SI)  that  the  lower  formation  insensibly  gruduatt-s  into  tint  up 
Marine  life  was  more  abundant  during  this  period,  as  evidenced 
the  numt)er  of  fossils  inclosed  in  th»>  Calciferous.  (iastropods 
snails),  Cfphalopods  (ancient  types  of  devil-  or  cuttle  tish),  and  m 
forms  of  FJriichiopoda  found  a  suitable  environment  in  the  calm  wa 
of  the  Calciferous  sea. 

The  rock  itself  varies  somewhat  in  character,  but  usually  is  a  r 
ish,  semi-crystalline  dolomite  or  majj;ni'sian  limest<;)ne,  which  is  « 
rally  arenaceous  or  siliceous  and  occasionally  argillaceous.  In  m 
instances  it  holds  geodes  of  nuart/  and  calcite,  and  irregular  stn 
and  patches  of  black  chert. 

In  horizontal  distribution  it  succeeds  the  Potsdam,  forming  a  set 
bolt  along  the  margin  of  the  old  continent,  and  is  well  developed  in 
counties  of  Terrebonne,  Two  Mountains,  and  on  the  north-west 
of  He  Jesus,  the  west  ends  of  He  Bizard  and  the  Island  of  Montreal, 
south  of  Lake  St.  Louis  and  in  the  county  of  Beauharnois.  F 
surface  measurements  the  thickness  of  the  formation  seems  to  vary  f 
300  to  450  feet. 

Ohazy  Limestone. 

In  the  Chazy  time,  with  a  farther  deepening  of  the  sea,  the  condit 
became  more  truly  oceanic,  and  there  was  consecjuently  a  great  d 
lopment  of  marine  life,  particularly  of  the  Brachiopoda.  These,  thrc 
the  accumulation  of  their  shells,  built  up  extensive  beds  of  limest 
many  of  the  latter  consisting  almost  wholly  of  the  shells  of  a  si 
species,  Rhynconella  plena. 

The  formation  is  represented  by  granular,  semi-crystalline  light 
dark  gray  limestones,  made  up  in  great  part  of  shells  and  their  i 
minuted  fragments.  Interstratified  with  the  'imestone  beds 
occasional  shaly  layers  which  indicate  the  influ.\  of  muddy  w,i 
into  the  prevailingly  clear  waters.     In  geographical  distribution 
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f»riiiuti<>n  '»i>|.<ftr'4  iix  a  narrow  sinuous  hmd  follnwin^  tlio  Cidtiffroui 
Wd  wlii.li  bn.ii  Irns  out  us  it  cntsm's  thp  iniddln  of  lit-  .l.sin  and  tlio 
bliiiid  of  Montroal.  From  tlie  southwest  en.l  of  lie  .J.sus  anothfr 
body  piitios  across  II.'  Hiziird  and  the  wpst  end  of  the  Island  of  Mon- 
tniil,  mid  then  :e  paHHin«  hpneath  the  wnterm  of  Lake  St,  b)uis  ocui-ii-g 
M  ariM  fxt.-ndinx  from  Chateau;,'uay  and  C'au},dinawa«a  to  th-  Houthern 
litiit  of  the  nirip.  The  field  relations  jjive  the  Chazy  a  thickness  of 
■lout  :lllll   feel. 

Trenton  Group. 


Th.'  Trenton  gn-up,  into  whiih  the  Chaz    insensibly  merges,  consists  Ti.  ,„,„, 
of  three  divisions  which,  in  ascending  order,  are  known  us   the   liird'.s  *^"'"'' 

\        1..       %'•.  ISl'kik  Uiver  and  Trenton   formations.     As  the  Hirds   Kve  and 

icalmwat.,  '  '^'^'''""''  "^  ""'■  ''"'P''<--'ftl*y  wfll  develope.1    in  the  vicinity 

ol  Montreal,  no  attempt  has  bci'n  made  to  separate  them   in  mapping 
ifd  hence  the  whole  grouj)  is  represented  by  one  colour. 

lly  19  a  Rrn   ,„,     ,r       .        .  ,  ,, 

h    »   ■     '.  1 .  1  ronton  IS  one  of  the  most  persistent  and  conspicuously  marked 

"^  I      ^''iM*'**  of  strata  of  the  LowerSilurian  in  North  America,  and  .judging  from 
1  ■'i'' abundance  of  the  remains  of  marine  invertebrate  life  tiiis  period 

'"  '  'itidently  represents  long  continued  and  truly  oceanic  conditions,  the 

•aters  being   clear  and  probably  warm.     In  addition  to  numerous 

dnga8ec..u*.resentatives  of  previously  mentioned  marine  families,  Trilobiies  and 

eloped  in  tl.krals  tlourished,  the  latter  e.specially  giving  rise  to  great  lieds  of  lime- 

rth-west  .-iktone. 

on  rea  ,  ■''  p^^^,  rock  is  usually  a  granular,  semicrystalline,  dark  gray  limestone, 

l^re  or  less  bituminous,  and  contains  a  variable  amount  of  argilla- 

i#us  (clayey)  material.     In  many  instances  the  limestone  beds  are 

t4arated  by  thin  partings  of  shale,  these  being  thicker  and  more  pro- 

"nnced  at  the  top  of  the  series   where  the  Trenton  passes  into  the 

ica  formation. 
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'he  Trenton  group  runs  in  a  rather  broad  band  from  L'Assomption 
louth  of  the  St.  Lawrence.  It  is  extensively  devehpe<l  in  the  vici- 
j  of  Montreal,  and  immediately  underlies  the  city.  In  the  district 
>ut  Montreal  it  waa  suppo.sed  by  I^gan  tohave  a  thickness  of  about 


sol  feet 


ine  light  a 
id  their  cc 
beds 


Utica  Shale. 


b  d     ■ym''  ™*""^  conditions  prevailing  in  the  Trenton  were  succeeded  in  i; 
"  J  1  ^  ^    ■T*"'  ^''"•''*  ^y  *  gradual  elevation  of  the  .sea  bottom,  and  the  clear 


ic.i  ihaU- 


tributiou 


former  period   became  shallow  und  muddy.     This 
inge  of  conditions  was  not  favourable  to  the  existence  of  those  forms 
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of  life  which  tlourixlied  in  the  Trenton,  u.n8o.|ueiitly  they,  for  the  ni 
part  <li»,ippeared,  th.-ir  pine-  being  taken  by  forni!.  of  lite  ad.iptwl 
cold  and  muddy  waters.  The  ftica  formation  consists  of  thi, 
laininatwl  black  and  brownish  black  shales  often  bituminous  an  1  win 
lire  very  brittle,  usually  breaking  up  where  exp.sed  to  the  weatl 
into  small  thin  fnguieiits.  The  formitioa  <«cur«  only  in  the  easte 
part  of  iho  area  eiul)iaLod  by  the  a<c  >iupanyinx  ">'1>.  foll..winK  t 
course  of  the  Hiver  !St.  Lawr-nco.  On  the  l-laiid  of  Montreal 
extends  from  Verdun  to  Point  St.  Cl.arles.  There  is  also  a  »in 
area  at  the  north  end  of  the  island.  It  underlies  the  harb. 
of  Montreal  ami  forms  the  south  end  of  St.  Helens  inland.  Its  ma 
mum  thickncHU  is  alxjut  300  feet. 

Hudson  River  or  Lorraine  Shale. 

The  Utica  formation  passes  upwards  into  the   less   bituminous  ai 
sandy  shales  ami  the  thinly  Ijedded  sandstones  of  the  I^irraine.     T 
conditions  of  deposition  must  have  been  somewli.it  similar  to  tho,se 
the   Potsdam    period,  except  that  the  sands   were  mixed    with    cL 
instead  of  being  purely  arenaceous. 

The  Lorraine  has  a  thickness  of  about  2000  fe't  and  is  develop, 
along  the  extreme  ea.stcrn  margin  of  the  map. 

These  lower  Silurian  formations,  from  the  Potsdam  to  the  Lorraii 
in  this  arel^  have  been  but  little  disturbed  Over  the  greater  part 
the  area  they  either  retain  their  ori.,'inal  horizontal  position,  or  dij)  i 
the  south  eivst  at  a  low  angle,  seldom  exceeding  5  degrees,  The  Chn, 
and  Trenton  on  He  Jesus  ami  Motitreal  island,  however,  display 
low  anticlinal  arch,  the  axis  of  which  runs  north-west  from  Mour 
Royal.  This  is  travered  by  two  others,  one  on  each  of  the  island 
with  axes  almo.st  at  right  angles  to  the  main  anticline. 

AnotluM-  anticline  with  an  axis  running  north  -'3  degrees  west  i 
seeti  in  the  western  portion  of  the  area,  the  central  part  or  dome  . 
which  is  occupied  by  the  Archiean  outlier  of  Mont  Calvaire.  Betwe. , 
Mont  Calvaire  and  the  border  of  the  Laurentian  plateau,  tho  outcro] 
of  the  Potsdam  and  Calciferous  gives  to  the  former  the  outline  of  ai 
hourglass. 

The  Igrneous  Intrusions  of  Mount  Royal. 

Mount  Koyal.  During  the  Devonian  or  post-Devonian  time  that  part  of  the  Paheozoi. 
plain  in  the  vicinity  of  Montreal  was  the  scone  of  great  volcanic  acti 
vity,  the  present  evidences  licing  the  line  of  igneous  hills  wind 
extend  from  Shefford  to  Mount   Uoyal.     These   hills,  greatly  reduc-o 
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Ih  PU  1  -P'--nt'n«  „H.r..Iy   ro..t.  „f  tl.o  o.iKinal  v..l.a,u«.  ..r  in 

»  of   th.n.   |.n„  .tr.k.n,  topo^ruphic  f.-atur...  a,..l  a.,  locll  v  know,. ,.  .nounUin.; 
Th«  ixnoous  nias-s  of  Muunt    Hoyul   .K-.-upi.H  «„  ar.  .  of  aln-ut  on.- 
•rJ  .   -If  -I'.aro  mile.,  u„,J  U  .urr..u,.,Jed  l.y  the  Trenton   li,nt..tone. 
lhn.U4h  wlucl.  .thas  brok.n,  an-l  winch  by  it  has  1. -..n  iu  u.u.v  pUco« 
Jt,.,«Jton..rble.      The  n.ain  part  of  th.  .....untui,,   is  ..onpi-d  of 

Issox.te.  a  p.utonic  rock  co.up  ,..1  ..s.,„ti,Uly  of  pU^'i„claM,  fd.l.par. 
•i.'ito  un.i   h-.n.b.eni..   with  a  little  nepl.Hinc.     (>iivi,.e  is  in  some 
^aces  present  a,  ar.  accessory  cns'.itu.at.     This  K,sexite  was  subso- 
V-ntly   ...it    through   by  ,,  I  ifr    intrusion    consisting  of   X.,pheline 
f  .-mte,  a  ro-k  which  i.  g.-H-.ticilly  related  to  the   former  and  whi-'h 
jusistsesentiallyof   orthoclase  feldspar,    m-phelin.- and  hornbl..nde 
W  ..rresent.  a  m  ,re  a.id  phase  of  the  original  magma.   Th.-  Nei.helino 
iinous  an.if^nito  n-.^ars  as  a  comparatively    broad    band   along   part  of  the 
a.ne.     Tl. ^rth-w.      flank  of  the  mountain.     This  intrusion  is  .u.r.ie.!  at   Ou 
to, hose  o.ljemont   ornrnJ   metal   and  is  of  particular  interest   in   that   it  han 
w.th    chufcrn.sf.ed  a  number  of  rare   minerals,   that   n.ost   recently  discovered 
Being  >ative  Arsenic* 

developed     Associated  with  these  intrusions  is  a  great  swam,  of  dykes,  that  i 
te  say,  n,ore  or  loss  steeply  inclined  or   vertical  walls  of   igneous  rock, 
>   Lorrai,,,.*'";;';/'"'  '>f '/h.  Lssexite,    Nepheline  syenite  and  the  surrounding 
:*rat.hei  rocks  .n  all  .lirections.   The.v  are  also  numerous  sills  or  sheets 
.tercalated    betwejn  th.   beds   of  the  stratified    rooks 
^.ese  dykes  and  sills  consist  of  a  complete  series  of  those  rarer  varie- 
N  of  dyke  .-ocks  which  belong  to  the  Xepheline  syenite -Essexite 
|ag...aand  which  are  known  as  Mjstonite,  Camptoniie,    AInoi*      Tin- 
aite.Kc.     They  are  related  .Genetically  to  the  form,.r  intrusives  and 
.resent   the  closing  stage  of  the  volcanic   action.     The  dykes   may 

es  west  i  2  r"  r  ""  ''"■'"  "'^'""■"^  "^  '""^  •"  *''«  ^■'-•'nity  o^  -^lon 

r  dome  .,  2,!  'ellt' ;;"\7"  k  'l'"""  ''"'''  ''''''  ''''  ^o-poration  Quarry  at 
Betwcx  T" '""""•  *''"  ^^'  "  ^'"i  ^^"^"•••y^  or  on  8t.  Helens  island. 
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2r*r  T    .\r'       T'"  '■'"*'■'  ""^  ■^'"""'  '^'^>'''-  '^  ^«""^>  «"  the  south 

f«^t  flank  of  Mont  Calvai.v.  Its  relations  to  the  ...ass  are  not  well 
n.  but  ,t  .s  either  a  broad  dyke  or  a  sill  which  cuts  through  the 
ss.ve  crystalline  limestone  of  the  Liu.-entian  on  the  north  and  a 
Pala.ozoic«|^yot  pegmatite  on  the  south;  the  intrusion  in  each  case  running 
inic  a.ti»J"t"ewan-rockand  holding  an  immense  number  of  included  frag- 
lis  which 
'  reduci-dl 
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imnU.     1  ho  rock  hears   a   imirki-d    rcsonil.li.iicc   t)  tint  of  fli.. 
known  ocurn-iur  of  aliioite   wliicli    in   fmmd  us  n  dyko  cutiiiii 
rotsiliiiii  j.iindstonfl  at   the  Ijottom  of  th.-  (tttiiwa  rivi-r  opposite 
Anof  tie  Bcllovue.* 

In  oi<l<M-  to  show  how  nunii  rous  Uu-m-  dykcn  arc  in  oorfain  p 
Al)out  Montreal  and  the  .oinplicitpd  njaiiner  in  which  they  tul 
anoth.T,  there  in  presented  in  I'ijjur**  0,  a  small  scale  map  af  an 
now  i-ov»T<d  hy  the  waters  of  the  Montreal  Reservoir  on  McTj 
street,  which  was  surveyed  hy  Dr.  M.  .1,  Harrinj^ton  some  thirty  j 
n.!{o  during  the  construction  of  the  leservoir.  As  will  lie  seen  t 
are  here  within  an  area  n'xjut  200  yards  in  length  l.y  100  yard 
width,  not  less  than  M>  dykes.  belonKinfj  to  some  seven  different  se 
cull  series  cutting  those  older  than  itself. 

These  dykes  in  their  underj,'round  extension,  fo.  ming  imper\ 
wails  crossing  the  fissures  through  which  water  runs,  cerUinly  ha 
v.M-y  important  influence  locally  in  determining  the  courses  takei 
the  subterranean  watera. 

At  several  localities  alxjut  the  Island  of  Montrtal,  a  peculiar  ore 
occurs  which  is  evidently  connected  with  th.  Mount  Royal  intrui 
It  is  found  on  St.  Helens  island  and  He  Roi  Je,  He  Bizard,  at  W 
Horse  rapids,  Riviere  des  Prairies,  and  on  the  east  flank  of  .V 
Calvaire,  apparently  overlying  respectively  lie  Utica,  Chazy,  Trei 
and  Pot.sdam  formations.  It  also  occurs  in  tissures  at  Pointe  Claii 
the  Chazy,  ami  at  McGill  College  in  the  Trenton.  Its  best  devc 
ment  is  on  St.  Helens  island.  The  breccia  is  massive  and  unsti 
fied  and  consiits  of  angular  and  rounded  fragments  of  gneiss,  quart; 
limestone,  red  and  gray  sandstone,  shale  and  hornstone,  imbedded 
dark  gray  matrix  of  impure  dolomite. 

These  fragments  represent  a  vertical  range  in  the  geological  ti 
scale  extending  from  Laurentian  to  Lower  Devonian,  for  two  h 
masses  of  limestone  included  in  the  breccia  are  respectively  Lo 
Helderberg  (Upper  Silurian)  and  Lower  Devonian  in  a-e.  The  fori 
corresponds  chronologically  to  the  Upper  Pentanierus  zone  of  East 
New  York,  and  the  latter  to  the  Oriskany  formation  us  exposei 
Western  Ontario  and  Virf;inia  as  shown  by  a  detailed  paheontolog 
study  of  the  occurrences  recently  made  by  Dr.  H.  S.  Williams.  1 
believetl  that  in  these  areas  of  bieccia  are  preserved  the  last  surviv 
remnants  of  the  ejectamenta  of  the  \olcano  of  Mount  Royal,  and  t 
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m  St.  H«l«ns  isliind  is  of  i.»pe,-i,il  int-ri-«t  as  prosentiiiK  ioii.Iumvp 
«ideric.'H  of  th-  .■xlcniion  ..f  th.-  Tpp..,  SilurJHn  an.ll»,-vonian  s.wm  as 
te-  north  HH  .Montreal  •     Tl.e  l>rr.  ci,.   ii   cut    liy  .eveml  ,lvk.-.  which 

p»r.ves   that    it    was  for I  U-foi.- the  xoleanii'  activit)  Im.l   entirely 

<MBse<j. 

Pleletoceno 


^!t ween  the  Devonian  and  tlie  Phustocene  a  tfreat  -ap  exists  here  in  \'U<,x.^;,^ 
.  tliirty  year^^  K""'"«K-"I  '•  cofj,  the  upj^r  part  of   the  Paiaeu^oic  and  th«  whole  ''''•"""• 
e  see     tlr  *§*'"'  •'^'«*'^"''^  ""d  Tertiary  Uinj,'  unrej.reMnted. 
00   yards   i,    fr'nring    Pleistocene   time,    however,    it    is    known    that    an    Arctic 
[Terent  sen.  ..^""^'  prevailed  and  that  the  area  was  eovered  hy  the  ^.reat  ice  sheet 
Mlo«n  as  the  !  ^urentian  xlaci.^r.  which  «ave  rise' to  .erUiin  (h'posit« 

i  inipervi,,,,***""'*""'"''  "^  ''''"'''''  *'^'""      '*''"""'  '^"^'  ''•^I'"^'^"  <""'''"*t  "f  ^^^^v^ 
:«inirhax  e  ■'*'''''"''"'*''''''•''''' '"*'''^'"'''"''*'' '*'"8  ^''•^ ''»"•''" ''1^ 
*e8  taken  i,/*"P°'''''  «^«'"ciated  boul.ler.s  eml)e.ldfKl  in  u  fine  clay  or  rock  Hour.  This 
\a  very  compact  and  resists  erosion  as  readily  as  many  of  the  old  strati- 
3»1  r(K-ks.    The  upper  memljers  of  the  drift,  which  are  stratified  clays 
uliar  brec.  ij»,ds  and  K-raveln,  were  forrae.1  during  a  jwst  glacial  Huhmergence.  which 
al  intrusioi.'oliowed  the  retreat  of  the  ice  sheet.   In  the  vicinity  of  Montreal  they 
d,    at  Whi,«fi-  known  as  the  the  I^da  clay  and  Sa.xicava  san.is  and  ^.-ravels.   From 
nk  of  .Moi.5|e  abundant  fo.ssil   remains  (shells)  in   these  marine  deposits,  it  is 
ft/y,  Trent.,r<erred  that  the  climate  was  sub  arctic,  as  closely  related  species  (in 
nte  Claire  i,a|ny  cases  identical)  are  now  found  living  off  the  coast  of  Labrador, 
est  develoi    tri :.  _     •  l 

tnd  unstrati^  submergence  was  very  wi.lespread,  the  sea  level  reach- 

js  Quartzit..;?."     *'**''  "^  *'  '"^''  ^^-^  ^^^  °"  '^f"""*  ""J"*'  ""'I  covering  the 

•  M"*"^'"3#ire  plain, 
jljedflfid  in    | 

lAs  the  land  slowly  rose  again,   the   sea  retreated,  and  marketl  by  a  T.  rraces 
logical  tini  *^*?  "*^''  '*'^'  *'  "^^'"^  ''  remaineil  stationary  for  a  time.      In  this 
r  two  lar  3        '^"^^  °*  terraces,  encircling  Mount  Royal  mark  the  successive 
ivelv  Low^"'  "^  emergence  from  the  Pleistocene  sea.     These  terraces  are  well 

The  formefx'"''^*^   '*  Montreal  between  the  Mountain  and  harbour,  the  most 
»of  Easte.KT'"""*   '"'*'^   ^''"^   '^°"'   **°    '^*''*'''   ^'""•^'^''e   street   and  St. 

exposed  iri       "^  '"■''^^  ^'^  ''^"^*"''  ""^  '^*''''''  ^'^""  ^^'•"''"g  ^^'^'"'•e.s  in  the 

eontolocirST.*'""^  ^^^  ^*"'''  "^  '^^  **'•  L»*'-«'»<=^'  both  to  the  north  and 
e    '  wPh  of  the  city. 

ianis.      hi    1^ 

he  accompanying  table  presents  the  chief  characte.istics   of   the 
al,  and  tlia'^^'^  named  formations  in  Ubular  form. 
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CLAMirilD  LIST  AMD  DefCRIPriON  OF  IHB  W 
WHICH  HAVE   BEEN  PUT  DOWN  ON  THE 
ISLAND  or  MONTBEAL. 

In  thU  Mcti-tn  n  li»l  nrul  ilmHription  i<  given  of  aII  ih<>  >>i 
f»r  M  o»n  »»■  Kwi-rUinHil,  which  h*ti  litHin  put  <I.twn  on  thn  I 
Montriwl.  up  to  th«  oUim  of  th«  yw»r  1 903.  A-t  will  \tm  m 
•rt'iiinhty  ninit  in  numUr.  It  m  juu  fi.w.il.1..  th*t  xom.i  oih 
hi»v«  Iwrn  put  down  whoi^«  rsiit^noe  Iim  «<,oitp«<«l  tlm  attiintio 
writ«>M  iin<l  which  nni  not  hi-n-  rwonlwl.  If  «,,  the«t  nrn  vei 
nurnlwr,  im  th«  urmn-U  for  thM««  wpIU  Hm  >i«<>n  m  thorough  oni' 
lint  ia  iM^lit-vtil  to  hf  nH'iplirtP. 

In  many  ciupn  th«  infortn«tion  olttainxii  tov.-ring  imiivithi 
i«  vfry  inei»Kr««,  And  in  no  cm*  ia  it  m  full  m  lould  Im  driii 
every  cimh,  h..w..vpr.  all  thn  infunnntion  which  it  waj.  |M>Mililn  ( 
hftx  I  Mien  pri-ii«ii(e<l. 

The  lioriiiKH  iire  cIammh]  under  threr*  hpntia  :  thoa«<  yiek 
PoUhle  Wfttir,  thfMin  «ivin«  (J)  HulphurPtt.xl  or  Huline  W,i 
(3)  Dry  WVIIx.  Thit  cliMnifliation  ia  mom  or  li-tfi  Brhitrary 
wnti-ra  htv  >ili({htly  Hulphurntted  and  lot<>  thi-ir  jxlour  on  atam 
a  time.  whil..  othom  arti  highly  chargml  with  Hulphurett<>d  hj 
It  ia  ditli.uit,  therefore,  es|«oiftlly  in  thn  aWncf  of  dptailml  i 
analyaJH,  in  many  cna^n  to  determine  in  wiiich  claw  a  water  »l 
placed.  The  chnracti-r  of  a  water,  however,  cannot  be  aerioi 
judjjerl,  even  if  it  happena  t/»  have  l)een  placd  in  CUih  I, 
belongs  rathiT  to  VIm»  II,  or  vir<-  .vr»a,  since  the  deacript 
serve  to  show  iu  character  ao  far  as  thia  ia  known. 

Ajjain,  the  Urm  "  .Iry  well  "  is  one  which  may  be  defined  in  c 
ways  None  of  these  wells  were  abaolutely  dry.  In  nil  cases 
water  ooxed  into  the  hole  to  iillow  the  Iniring  to  lie  readily  car 
Such  borings,  however,  altlK.u«h  wet,  yield  no  supplies  of  wute 
couUl  l»e  pumped.  Other  wells  again  would  yield  two  or  three  tl 
gallons  a  day.  This  yield  may  »»  sufficient  for  the  very  m 
needs  of  a  furmer,  for  insUnce,  but  it  would  be  useless  in  the 
.1  large  manufacturing  esUblishment.  In  fact,  a  well  which 
yield  over  5,00(J  gallons  per  diem  is  considered  by  the  well  dri 
be  a  "dry  well." 

When  a  well  is  drilled  its  capacity  is  determined  by  pumpin 
several  hours  and  thus  ascerUining  the  amount  of  water  whicl 
yield.     Thrt  values  given  as  '  capacity  per  diem  in  gallons ' 
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imgh  one  «iii<i 


tMf  j  cLAmirtun  tiwr  \»i>  DMrmmo't  or  wilm  :\\  o 

mi!  «vt .  /"•"•r*''J''n«  »•»•'-.  •'"  Tfivwl  ,1  by  taking  lh«  numl-r  ..«  k,||.«„ 

'  *«■  k»  -f-MKl  may  th«rff.>r««  in  .uin»  .(«..,  u-  ,„  „.„»,  ..^  ,f,„  ,^.t„^l  ,^,. 

toi    •«p(»«ity  «rf  tb«   wbII,  liut   tho  •»»>«»(  erf  w»i«r  •uimI  dy   tbo 
I  Ih..  b.,rir,     **'"'  '"  ''•'"  '"*'•  •"'"•"'  ''""'»-*•  '"  "'-  '''•'"  •"«-'•"••«  ih-cmi.!* 

Mi'  -•ml  m»y  Im  thrm  M««ruiiiMj. 
Ill   im   iM*#n. 

I.I  other.      *"*  "«F»^i»y  "^  »"'»ny  of  th»  wall*   lm,  „„,,  how«^,.r,  »„.,n  «.  tu»lly 
-*ir.nin«».     In  twuin  cmt,  if  tl...  well  yiel.UI  ,»,..  .mall  «n.ount  of 
^r  re,,uir..,l.  thi.  wu  cmMdemi  to  »*  ■,,„i„  .«.„f»..i.,ry  «n.i  n-  t-H 
iM»i«  <ui  to  th«   full   yieliJinK   p.,w..r  or   .  »|.,cily  ,4  th..  well,      h, 
-MP'  cAvw  It  i«  im|M»Ml,:..  to  «,.f,ly  th«  well  .Irilleri.'  .lelWiilion    It  hi« 
lmlivi,|..nl    .,t'"7;  '7""""«;""^'  '•'"»  "•  "-  '»'"  ^'-    'Iry  w..||    .„  tl...  ^...e 
U  de-ire.!  '      '       '  *"    "^  ""^  *""""'  "">  ""'''''y  "f  w«ter.  but  in  cdcuUt- 

,K,M.i.i«iooi.i;*"*'r'"'r7"'  7""  •''''■•*'  »'*"  •d-iu.t-.upi.ii f  ,„,.,„ 

W^.«r.J  with  th«  U)Ul  numiH^r  of  well,  put  ,J.,wn.  <,n  «J..,,u,.(.'  Mii.nly 
M  l»Hn  coHMdrr...!  to  Ik,  .\000  «.illon.  per  .1,..,,,    Vtul^r  e,uh  h-ading 
Mt>   yieldin-  W  well,  Imve  l»en  arrrtnijed  in  alphnl-.tioal  «rder-for  .onv.nienceof 
line   W'nter   Jin-no,,  -.|uite  indej  •md.tnt  of  their  location  on  the  i,Ui„|. 

'r!rVuTii,,r^"  ;|'";"";"'""r«  t  "'.?'"  ''"^ "'  """'^•"'  •"'  ^'"'""y  "•• 

*tted   hvd.  .         ?  '     "•    '  *""  '"  ""'"'"'"'  '•>'  "  •^"'""•■"''  'l'"'  '»'•'  ••"'""'•  '"'.ployed 
eUilml  IhvuT     •"*'"', ''^''^''"K  *»"•""••■  H'"  *"'"  i,   I'otable.  Hulphun-tt..!  or 

'  '"     Jin",  or  whether  the  borii.a  wax  a  Dry  one 
water  xhoul'.^^  ■' 

im  ieriou,lv  ,*'*'*'"'»'  "•'''  "'  welld  are  on  thi,  mupconnectefi  l,v  dotte<l  line«,  and 
CU,«  I,  wi„  '^*'*'""'»  "'  Ihe  welU  of  each   m-t  are  plotfd  onthe  accompaiij^nK 
dwicription  J'  "'  •J'»8»-ain.s  (fl-ure..  7  to  lO),  thus  «howin«  clearly  the  .oroimr- 
Ift'  cliiiratter  of  groupn  of  adjacent  welln. 
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the  ubulated  lint  thf,  wells  of  all  thr.-e  W.^hh,.,  are  put  to«,.tl.er 
larran«e.i  in  alphabetical  order  and  the  chief  fact«  concern  n^  th.m 
^tivin.  In  this  list  the  [Kjtal.le  waters  are  mark.Hl  "^Ky"'  when 
ar«  known  to  b«»  jnitable,  but  when  nothing  further  is  known  con- 
»r.K  the.r  nature.  When  their  character  it  known  more  defin.tely 
I  «r,.  „,a,  kod  "  «,ft  ••  or  "  hard  ■.  The  wline  or  sulphuretted  waters 
•  intored  a.i  such. 
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.*!    (    ;3 ^'^''t^    t-'ro„.s„rfiue. 

0  r  : K.K..k40ft.  f.or    surface. 

-13  Lsoft  A  .sli^fiitly 
10.000  a.'i    S  "'/  Ij;':;;^",- „,  «"^'*  ^l  ft.  from  surface. 

6  000  or      .""'(•'""■"US.-  '■' 

ahunri'ant    I .... " ""    iJ."^   ig"^^  1"«  ft.  from  .surface 

4,000to5,000     I         +,i    V,;Tt  A  slightly,^"-''  '^  ''■  '-'  -^'-" 
,  sulphurous.       JKock  50  ft.  from  surface 
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ISLAND    OF    MONTKKAL 


WELLS  YIELDING  POTABLE  WATERS. 


J-  —  H-  li-  Angus,  Eiu/.—St.  AnHf  dtf  B'-lUrufi. 

Tliis  well  in  222  feet  deep.  It  has  r  diameter  i.f  4A  inches  nnd  yjeld.s 
4H  000  K'ill'ins  a  day,  the  watir  rmun  to  within  12  feet  of  the  surface. 
Tlie  water  i-  .said  to  Ije  of  jjixxl  ciuality. 

J.—AftMrs  Arm^'rony  ami  Cook—Vadoiitral  Xo.  H')  SubUirision  lot 
29J  Montreal  Went. 

In  boring  this  well  water  was  struck  at  aSO  feet,  the  How  increasing 
in  quantity  with  depth.  At  500  feet  boring  operations  were  discon- 
tinued. 

Fifty  feet  of  clays  and  gravels  were  first  penetrated  then  25  feet  of 
a  shaly  rock  possibly  an  outlier  of  the  I'tica.  The  remainder  is  a  lime- 
•tone  of  uruforin  hardness,  and  which  gave  sufficient  water  to  keep  the 
drill  woiking  easily. 

In  November  189'.,  the  water  was  50  feet  below  the  surface  after 
having  Inien  pumped  from  a  depth  of  100  feet  for  10  hours.  In  Decern 
ber  1894,  the  water  sUhhI  at  the  100  Umt  level  ufU'r  a  rest  of  6  hours, 
the  pump  then  being  .'JSO  feet  from  the  surface.  The  water  is  of  good 
quality,  with  "  trace*  of  iron  and  sulphur,"  10,000  gallons  per  diem 
have  l)een  pump<  d.  {See  figure  9). 

.l—Memirt   Behling,    Paul  and   C     ipawj—On   the  canal  near  ih- 
Seiipieur  Street  Bridge. 

The  well  is  548  feet  deep.     It  is  6   inches  in    diameter  and  yieldN 
91,000  gallons  per  diem.     The  water  rises  to  within  10  feet  of  the  sui 
face  and  is  hard.     The  rock  was  encountered  64  feet  from  the  surface. 

The  following  are  the  results  of  an  analysis  of  the  water  which  was 
made  for  the  company  in  Februarv  1!I03  : 


Calcium  Carbonate. 
MaifneHiimi       .. 
Sodium  II 

II       SulptiRto   . 

II      PhoKphatt! . . 

.1      Chloride.... 

SilirA 

Orgaiiii'  Matter. . . . 
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million. 
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17 
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10 
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2  45 
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27.02 
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■^i 
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*"*"■]  WKI.L.    YIELDIN.,    POTAI.I.K    WATIKS  .(7    <, 

;.  -Th..  Hnshn.ll  Oil  Company-.  VilU  St.  Loni». 

4    n,  he..      The  wuter  level  .h  ,r,.m  20  to  30  feet  below  ihe  surface  «„d 
.«   o.ere<i  .ou.e    h„t  o,.  pu,„pi..K.       The  water  is  nu  her  h,u  1    !  ,",?,"' 

>ne  thou..an.l  Kail,  ns  .re  ,,un,,,o.,  .luily  but  the  n.aximui  capa  .tyt 
much  Kieater,  (Se^Jiynre  S).  capacity  is 

o.  V  S.  (JamfMI  Eh,,  ,  Dor  vol. 

rJtjl'  'ir^'''-;^'  -"  yiol.1^  ^00  gallon,  of  water  per  hour, 
•"e  l.ole  1,  4.  inche,  .„  .I.an-ter.  The  water  is  of  ,,o,„|  ,,ualitv  und 
r.^es  to  wuhlri  twenty    f.et  .,f  the  .surlace.  '  ^ 

««„,A.r  A.<  .;o.'  St.  Mnry's  ,rard.  '  ^'"'''"'  .il:;'.:;;'?'!;:" 

In  iK^ring  this  well,  water  wa.  stru-k  at  a  depth  of  r„v()  f..^      before  '"""'  """' 
n>c.k  was  rea-hed  the  drill  went   through    50   teet   of  ...ift,    .X".    ee    ; 
which  was  'hftKl-pan."  'f< '  or 

The  water  level  is  28  feet  below  the  «u.faco.  Present  re,uire.nent. 
onl,  necessitate  the  pumping  „f  n.O.U  gallons  per  diem,  alt  ...uRh  Ue 
tested  capacity  is  at  least  24,000  gallons. 

The  following  partial  analyses  of  the  water  was  made  bv  Mr    Baker 
M^.^n  Oct.  20.  ISOO.  The  results  are  stated  in  grains  per  I„;^ 

S.xiium  Bicarbonate SS  00 

Sulphur  as  H,  S  or  sulphides-.  .  .V  '  not  determined 

Sulrhur  as  SO, .,  ., 

Chlorine  ag  NaCI 2  "O- 

Nitrogen  as  nitrates     -.  .  .'or.. 

l'.UU4 

itrogen  as  nitrites. 

„  ,    ,  ,.  •  none 

iTee  and  .Saline  Ammonia 0  OO-'" 

Albunienoid  Ammonia 0  0033 

Organic  Carbon    . 

■,r      .  none 

Hanlness >   .       .. 

4.2' (Clarke's) 

7  and  S.-m  Canada  Mailing  Company,  St.  Henri,    Lot   101781 
near  Lachnie  canal.  ■*"^^< 

Two  wells  were  sunk  on   this  property  a  short  distance  from  one 
of  36  feet,  the  diameter  being  then  reduced  to  4'  inches.     In  it  water 
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was  ohtnincnl  nt  a  depth  of  .iOO  feet  and  roso  ti>  within  MX  feet  nt 
tlio  surface,  the  well  yioltiinx  500  ){itll(iri<<  per  hour.  The  wiiter  ii 
Ntated  to  be  of  jjood  (juality  hut  has  not  (is  yet  Imh-h  analyzed  Tlu 
solid  rock  WHS  reiielmd  .'12  feet  fntin  ilic  Miitface.  After  »trikitij{  watei 
at  a  depth  of  :}00  feel,  the  Imriny  was  coi!tinue<l  to  a  depth  of  67^ 
feet,  without  any  appraciable  increase  in  the  c|uantity  of  water  bein^' 
observed. 

The  second  well  w.i3  sunk  to  a  depth  of  .')0G  feet  atul  yield*  700  gal- 
lons per  hour.  The  rock  was  reached  at  a  distance  of  lis  feet  froin 
the  surface  and  the  water,  widch  was  of  ^{iK)d  ijuality,  rose  to  withiii 
thirty  feet  of  the  surface. 

''. —  Tin:  Cnnailti  Mulliiig  Coiii/mny — C.I'.R.  pro/ierty,  "  Ahaltuir 
Site,"  iitiD-  ,Sf.  I/i-nri. 

In  this  wt'll,  his^hiy  saline  water  was  struck  at  .'I^O  feet  and  ro-'' 
to  within  ten  feet  of  the  surface.  The  well  yielded  7.')0  gallons  p.i 
hour.  Horintt  was  then  continued  to  a  depth  of  1 2S I  feet,  wiien.  iio 
additional  su(>ply  of  water  bein>^  obtained,  operations  were  disconti 
nued.  The  hole  is  4]  inches  in  diarnet<ir  and  the  rock  was  reached  n'. 
a  depth  of  31  feet  from  the  surface. 

J". — Catmila  Sugar  Refining  Coin}x%ny — 150  Montmoreuey  slree'. 

This  well  is  .'!  i  l'  feet  deep  and  yields  ."),000  gallons  iin  hour.  The  wat.  r 
rises  to  within  18  feet  of  the  surface,  and  i't  of  fjorxl  ijualitv.  Tli" 
drift  here  is  very  thick,  the  solid  rock  lying  70  feet  helov  the  surface 

The  following  is  an  analysis  of  the   water   by   the  chemist  of  th' 
company,  the  results  being  given  in  grains  to  the  Imperial  gallon  : 

Mineral  solids    ...  10.78 

Organic    do       4.57 

15  35 

The  mineral  solids  are  as  follows  : — 

Calcium  Bicarbonate 4.521 

Magnesium      do       160 

Sodium             do         1.330 

do       Sulphate 1.049 

do       Chloride 3.720 


10.780 


"•'  '""•'•*•    T'KtDIN..    POMMLR    WATKKH 

Total  h.tnhiesH 

TpinfK)iarjr HardnesH    

Pernmnefit       du 


.19  o 


1  60 

lO.M) 


//  "ml  /.'.. 


!  wo  w.)lls  were  sunk  on  this  pronertv   Km  K...  .         i       .     .  ''""'''  X"'' 

»n.l  the  second    „.  ,  d.pth '^ '^'^^r     T    'r      '       I?'" '•"' -  "^ 
...o.  an  hou,  the  w.el  Hsi..«  to'w^,  J^7Z  :;  1'"^  "-""'- 
second  y.eld.,  5,0..0  gallons  a„  h,.ur,  the  water  risi„«  I  w       I  s  f    ! 
;-f  t^  s....f.ce.      n..h   wells  a..t   with  a  ,n.nJ,Z  ^i^  1?  t^l 
IS  .subsequently  reduced  to  .!  inches      The  ro.k  is  |  -  and     '   Prf 
the_«urfac..    ...pecively    i„   the  ca.se  of  the   tw,!   l^.^  '"" 


said  to  be  of 


I'xoejlent  <|uality, 


The 


Jin 
water  is 


The  water  fn.n,  one  ..f  these   wells  collected  on  Kehruary  C    igo', 

ortly   after  the  wells   were  bon.i,   was  analysed   bv   Mr    Mi,.'! 

Uersey  w.th  the  following  results,  st.ted  in  ,ra  ns  per'rn.periJ  '   L 


Calcium  Carbonate    . 
do       Hicarboa  ite 


Magnesium  Cirbonate 
'S«liuniCarlM)nate.. 

do       Bicarbonate.  . 

do       Sulphate. .  .  . 

do       Chloride 

rotassiuni  Chloride 
Cilcium  Chloride. 

•Silica 

Tx>9.s  on  ignition 


penal  gallon 

•43 
•00 
•31 

18  00 

•00 
8-20 

•00 

•00 
M7 

•00 
.1-67 


Total  solids. 


14— Convent  of  the  Sutem  of  the   p, 


31  78 


recloua  Blood— Xotre- Dame  de 


This     well     was     sunk    to    a  depth   of     29fi    feet.     Water     was 

w  thm  20  feet  of  the  surface  and  is  said  to  be  of  good  quahtv      The 
sohd  rock  was  reached  at  42  feet  from  the  .surface  ^      ^' 

15.-M.  Couaineau,  Esq.- Lot  251,  St.  Laurent. 

t^T^  r'l  ':J"'^'"^^''"^  '"^  ^^-'  ''  >«  -«  of  the  few  flowin,  ones  of 
the  d.str.ct,thewat.r  rising  to  a  height  of  7  feet  above   the  surface 


«0  0 


IILANIt   OK    MONTRKAI. 


I>t.  I'Mik  ' 


Th..  Tli.MiM- 
Il,-ivi,l.-,n 
Maiiiifnitiii- 
llljf  Coa  w.  II. 


of  th«  Kr..ur..l,     Th«  w-ll  i,  12,s  tV-t  .I.t,,.  tO  f,.^t  in  -Uy.  and  m8  fe.,t 
111  liineHt.)n«;ih(>  water  in  pur«  ami  of  iiii<>iiuin  hanln.»»/(.V^«>^Mrey.) 


/'.'. 


Dr.  Riiht-I  f.'r-nik     Lot  UK'  I'l-liU  ('off. 


In  U,rinK  ot  thin  well,  w»t«r  w,i,  Htruck  lir^t  at  2.-.(>  f,*t.  hut  not 
ill  HUlH.i,.nt  ,,u.»ntity  U,  k»«p  the  .Irill  w.-t.  At  :W5  fi-et  h..weN».r 
a.|(lition»l  water  w.is  obtained  which  r..se  to  within  10  feet  of  the  sur- 
face. 

The  waler-J)f,riii«  Ml  latum  is  .haly  in  character  ami  the  water  was 
at  lirst  impure  and  sulphunmi,  hut,  these  .,ualitiei  dis^ippoared  on  con- 
tinued  pumi=  .^  «ivin,'  a  ptire,  ,s„ft  wafer.  \..  ai.alvMs  was  made 
l^yond  a  few  ....alitative  test*  wliich  .ontirmed  the  e.xcellt„t  ,,uality 
of  the  v,arer 

In  onl.o-  I,.  te,t  the  .apadty  of  the  well  an  engine  was  used  which 
I>un.i..Ml  .-..000  gallons  j-.t  hour  withr.ut  loweriiii,-  the  -  ater  level  more 
than  -'0  feet  l.e!ow  the  normal  position.  A  windmill  with  a  si.x  inch 
stroke  is  now  use'  ;  the  pump  is  down  Si)  £,.,.(,  while  the  pipini/  (4 
inch),  continues  3y  f.-et  Iwlow  th.-  pump.     {S..- figure  /l>.) 

17.  —  Mr.  ( 'urran'.'tjarm. 

The  well  is  situated  al.out  ha;f  w  ly  between  .Montreal  and  Hack 
river,  about  one  mile  east  of  the  Hotel.  It  was  sunk  to  a  depth 
of  260  feet  anO  yields  1,000  -allons  an  hour.  The  water  rises  to  with- 
in 6  feet  of  the  surface.  The  hole  is  6  inches  in  diameter,  and  the 
solid  rock  was  mei  with  10  feet  from  i  he  .surface. 

IS.  — The  Tliomas  Dnriilmn  Mnnutn.tnrimj  Con,pany~ls;  Ddinle. 
"freer,  Ste.  Vnne'gomle. 

Water  was  obtained  at  a  dept'i  of  150  feet,  the  hole  liaving  a  dia- 
meter of  6  inches.  The  well  is  pumped  every  day  at  the  rate  of  50 
galhms  per  minute  without  exhaustii>r  the  supply  of  water.  The  solid 
rock  was  reached  at  a  depth  of  50  feet  from  the  surface.  An  exami- 
nation of  the  •'a.er  has  been  made  by  Mr.  Milton  L.  Hersey  with  the 
following  results  : — 

"  Total  solids— 600  parts  per  million  (42  grains  to  the  gallon). 
Observations  on  Ignition— No  charring  whatever. 

Residue— Alkaline,  on  account  of  small  amount  of  bicarlwnate  or 
i>oda  naturally  present  in  the  water. 

Chlorine— 30  4  parts  per  million  (213  grains  tc  the  gallon). 
Oxygen  consumed— 155  parts  per  million. 


1-i      <- >"^»  I  •>  i  i'-  ■^^*»^1 
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jrifirr'",   ^rt'""    '^'""'"^  '•"-,..»y-r.r«.r    ,y    I,',/// r-  „ 

Vinet  Hlr^fl^,  Ste.  rnni-jondr-.  "".in 

Thi.  well   i.  within   10.)  ,V...t  of  tho   U..hi,.„  canul.     Wat-r  wa.  ' 

work   W.U.   s  .p,.d  „    ,  ,,„,.,..„,  ,,,.,  ,^  ..f  ^^,^^  ,_^^_,  ,^^     ^      ^ 
Tl.«  hole  H  0  .nche.  .,.  ,li,„noter  u„.|   ,h.  wat.-r   roM-   to  within  Z\ 

;e. ..  th« ,.,.    ...e ,     „.,  ,_^  ^ ^^  •  ,;:;^;::::j- ;; 

'>oulder,,    rock  hung  reached  ut  u  .lepth  of  'M^  f..,.t.      A,,   uhu.i.hu.i 

-ppiy  of  «oo,i  w,u..r  .ohtai„..,i.  wh.,.h  i.  u...i  i..  hie..hi.;:::;!r 


lli|>HII\    > 

II. 


.V  .'.;.- J/..^..   William  Do,v  an.l  Co.  -Is.lisn   i^olhom.   .,r..t 

'">  ^^i^*  ""  '*  inches  in  diiinipter. 
The  fir.t  WHS  .unk  to  .  d..,,th  of  3.;0  f.-et  and  yielded  ••  l.OOO  .ullon, 

wJerorr"'.""  ^"'"'  "*  ^  *'"^'^  "^  '=«  '«'^'  •^^^  ^h.  ,>u.ou„t  ..f 

w.ter  obtained  was  too  small  tc  n.ak.  the  well  ..f  a„y  value.      I,    h... 
ever,  rose  t<.  within  40   eet  of  the  surface. 

The  third  well  was  bored  to  a  depth  of  430  feet,  that  is,  to  practically 
U.esa,„e  depth  ,-VH  the  last,  hut  yields  00,000  gallon,  p^rT^'"^' 
wat.r^be.„,sl.«ht.y  sulphurous  and  -isin^  to  wlhin  ..o'  ..t  ^^  tt 

The  fourth  well  which  wa.s  put  down  on  this  properly  lies  f.,  ard  the 
corner  of  Inspector  .street  and  is  .30  feet  deep'   It  is  pract.   .  v    Ir 
rhe  hrm  however  Hnd  that  it  can  tnore  economicall/e.np'oy   watf: 

t::tj-.  ';;^::;r  -  ^'-  --  conse,uLiy  ^hLZd 

■^^.-Alexander  Drummond,  Esq.-Petite  C6t.. 
This  well  is  500  feet  deep  and  yields  350  gallons  an  hour   the  water 
n.n.  .^  wuh.  50  feet  of  the  surface.     The  rock  lie,  fiv^eMe:  ^^ 


li"IIJ    |l|IH' 
'■-  H.-ll. 


27.— Sir  George  A.  Drummond—Beaconxfield. 

In  ^  oring  tkis  well,  the  drill  first  passed  through  10  feet  of  drif.    t  i    ^,' 
•owed   by415feet  of  limestone.     At  425.  watfr  wl  oht^f^thS  " 


Sir  ilforKc  .A. 
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riwo  t«)  within  10  fo«f  of  (h«  «urfm-..  It  i>.  nbunHunt  l.ut  h»n\.  A  p»r- 
tiiil  l..j{  of  tliP  lM.ririK»,  fr.mi  -.M"'  U.  .UK)  f„.t  wiw  prwerved.  und  theiw 
have  liMci  cxiuniniHi  with  th-  f.illowinx  rfWultH  : 

Fn.m  2i:.  to  .1J0  f.-ct  th.-  imU  i^  *  •lurk  gray  wini-cryatallinn  liniM- 
tonr,  Noiiiewlmt  iuipiirn  nn<l  hitumiriom. 

At  ;i2"i  fiHit  the  TO.  k  it  ii  light  t{rnv  iiolorniti.  ItiiiPittonR  wliirh  in 
follnwe.1  at  3*0  ftol  l.y  a  ligl.t  gray  highly  niliceou*  In-d  with  pnwjti. 
tally  no  ciirlxdiati-ii. 

Th.t  rook  at  '<0  U'.'t  i«  a  light  gray  .iolomiti.-  iittmstono  which  ii 
huccomI.hI  at  .tf.O  f»-et  hj  a  ilark  gray  bituminouH  liiiiHutoiip. 

From  this  examination  it  in  evident  that  (IiIa  well  at  the  3f,u  foot 
level  ha.H  not  pw^.j  <.ut  of  the  Cha/y  formation,  there  Ji»>ing  no  im\n 
(•ompiinililo  to  th.-  CiloitVri.us   xand  r.wk    which  undtiiliri   the   Cliazy. 

The  well  yields  \,r,i)0  galloii<t  p«"r  hour.     (Se-fiyitr-  'J.) 

■l^.—J.  y.  Dm  mini), id,  Em/  —Lot  I'J'.t,  I'-'tito  C>'tl'-. 

This  well  was  sunk  to  th.'  <l.'|.lh  of  '11.\  fiei  in  thf  linip^t..n.'.  At 
the  '-'00  t'.H.t  level  a  l.fd  of  very  h ml  rook  was  enoounterod,  U-noath 
which  was  the  water  lifaring  strat  urn  or  iMind.  Tins  ha<l  a  hom-yconilM^d 
oharaoter,  rppr.-.'enting  either  a  IhvI  of  impure  limestone  n'ndered  por- 
ous hy  the  removal  of  the  soluble  porti..n  of  t!ie  rock,  or,  possibly, 
a  stiattered  zone  filled  by  a  friction  breccia.  The  water  rises  to  within 
twenty  five  or  thirty  f.et  of  the  surface,  and  continued  pumping  fails 
to  low.  r  it  b.-low  that  level.  The  water  is  cleir  and  soft  with  a  slight 
sulphurous  tfiste      {Sku  No.  84  and  figiir-'  10.) 

29.  — II.  A.  Ekfrt,  Eh<i.—I,oI  ^V/.V,  I'etilp  Cote. 

In  tl.is  well,  water  was  struck  at  325  feet,  limestone  being  the  only 
rock  encountered.  The  water  is  of  a  medium  hardness  and  maintains 
a  constant  level  at  33  leet  below  the  surface.  The  well  yields  600  gal- 
Ions  per  hour.  (Set  figure  in.) 

Imi'er'y''''"  ■"  "        "^"^  — ^*«'''''  Jir'jrery -.4»it  St.  LcuTence  Street. 

This  well  is  GOO  feet  deep,  the  first  70  feet  being  in  bculder  clay  or 
"  hardpan  ".  The  water  rises  to  within  t.  n  feet  of  the  surface,  but  on 
pumping  the  level  is  lowered  to  forty  feet.  Continued  pumping  fails 
to  lo«er  it  furthur.  The  well  has  yielded  as  much  as  25.000  uallons 
in  24  hours,  but  its  maximum  capacity  is  unknown.  A  partial  analysis 
of  the  water,  by  Dr  Ruttan  of  McOill  University,  made  on  a  sample 
collected  on  iMay  25,  1892,  gave  the  following  results  :— 


mmi'tr..m§-mv^; 


:j  ,. 


•'•*■•   I  WK,,,,,    VI«I.UI!».I    ..<rr*Mt>;    y,MKH,  4.,    o 

Total  Mtlitja  q.,., 

•I'J-  V*rt,  ,-.r  ,„illi„n. 

\  \.     I,       ■      ■  ■  '     '-'7  l»Kr»,  p.,   r,„,,  ^nii^ 

,.  K">  i-n -*3»  pt»rt- jH-r  milli.m. 

Orunni.   ,i„.|  v.iUtila , -,g 

^*''"'""' '.".'.'.'.   .0    ..         !i 

AII>Unilll..u|    )ll||,„„n|tt y    y,jjj  „ 

NitratHN ,.-,,. 

,„     ^  .  , ...      0  7'J'J 

(Atejtgurf  7.) 

■il  and  ./.',  -.ErrnUior  Wo..  '-„  i/„  -,  _  ,„;^  o,./..,„  ,,,„,, 

i^  ^"'  '■ '"••  """"'-     "'••  '•••'"l.->l.tni„..d.  how..v..r,  in  .1..  ,I„.„. 

caw.,,  weru  vpry  .Uir..ipnt. 

The  tir.t  W..I1  wa,  sunk  t.,  a   rl.,,tl.   of  300  f...t   .,,,1  yid.l«l  ...ac.i 

fe«  of  ha  I  pan  !..„«  ,.„.., r.u..,l  U,f.,pe  „..•  lin.eHt.m..  wa.,  r...,.  ,...| 
NVa,.  wa.  hst  ul.tHin..d  at  .l..ut  .JOo  f..t,  hut  th..  l...r.n.-  wa  •  , 
«  U.  a  furt......  .i«pH.  of  2.2  ..t  i„  the  h.,.  ..  o,.aini;:K  ^  a  ; 

to„.an80to<M..  el.    The  .„„,i,„u.n  .,uanu7  which  th.  wH    vie L 
how.,v.r.  .s.„.ly  alK.u.  .^OOu  gallon,  a  day.    !„  ,ho  ,..,.rninK   wh  ./tt 
pu.np  .  «tar,..,i,    ,h..  wa.or  level   i.,    ,00   feet   ..low   the    surfa.l 
'lunng  the  pu.„,,in,Mt   U  Kradually   lowered  to   IHO  feet    atwh'.., 
ra.na.„.  oo...a,...     The  diameter  of  thi.  hole  i,  .,  inehe.  in  th.  d  ir 
after  wh.ch  .t  .s  re.lueed  to  4  inche.s  in   diameter,  the  hole  l.il  ,i      ,' 
to  a  depth  of  400  feet.     Han.ples  of  the   .K.n„«,  fron.  t hi.,  well   w^r 
obtained  down  to  the  .340  f.K.t  lev-,,  the  rock  «n  examination     , LZ 

to  belong   to   the  Trenton   ,in.e,t Before  the  heavy   eart  Zk 

wh.ch  waa  experienced   in  the  year   1.97,   the  How  of  thi,   w     "a 
alwut  double  that  which  it  ha,s  at  present. 

The  third  well  wa,  sunk  at  a  depth  of  754  feet.     Some  water  waa 
struck  at  500  feet  and  a  further  aupply  wa.,  obtained  at  740  fee     tZ 
well  now  y.e  d.  3.600  gallons  an  hour,   or  about  «G.000  gallons  a  Jay 
In  thH  wel    the  water  rises  to  within   20  feet  of  the  surface      The 
hole  ha.s  a  d.ameter  of  10  inches  at  the  surface,  after  which  it  decrease 
to  6  inches.     The  rock  is  35  feet  from  the  surface. 

These  well,  are  interesting  as  showing  thegreat  variationsencountered 
wuhm  a  very  hm.ted  area,  not  only  in  yield  of  water  but  also  in  the 
height  to  whKh  the  water  rises,  as  well  a.s  in  the  thickn^  s  o^  he 
dnft  covering.     Mr.  William   Bell,   who  drilled  the  holes,  late    t 


'M^yinrfw 
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III  ih.-  liinr.ton.-    thr.,u«h  win,  h  ih.««»  liorinui    (.mimI.     {.S»»  h.jur^  ;  ) 

I-.V  .  ».  II  .p,i,  ^,„  .^  ,(,2     |,^^^    i^p  ^^^1  ^_  .^1^^   1^    ^^^^  ^^  ^  ^^^^  ^^^^    ^^^ 

•.iiountof  wM<>r  «bt.»iiir.|  (4.H.M(  Julian*  in  •.'»  hour.)  »-.»,«  t...  .mnll 
t..  w,»r,«nt  th#  well  »,..,nK  |.him,.«J.  Th«  r.«k  li.«.  «()  f.N>t  from  thi> 
■uHai><>. 

.*;,-.!/.  li.illtmrf,  K:f  ,  •>::i  Si.  r,ul,»rini-  »lr»,f 

Thw  well  i«  |.M  f,.pi  ,!„.,,,  „(  wj,i^.|,  i|,„  „j,j,„^  5fl  ^„^j  j^  j^  |j^.^j 
Th«  w«t..r  ri*m  to  within  (lv«  or  nix  f«„t  fr-mi  t!t«  iiurr*.«,  «ri.l  tliK 
•mount  i.l.t^inwl  .jtiiv  ^n-.t  th«  in<txiiiiuin  .iiMtnty)  U  '.'.XOOO  K.tll<>n>i. 
Till*  iliaiiii't'  r  of  till'  luiif  ix  t  iiuhr*. 

A  p«rtiiil  Hn«lyM»  of  (|»..  wattr  wkm  iiinti.*  \,y  \|r.  Milton  H..rK*y, 
MAS.- .  unii  g.ive  tin-  CoIIowimk  rwiult*.  Hi»t<Hl  in  ({Mir»»  |h.|  IniifhAl 
gallon 

MiiMrUiridt..^   of   S.Kliuiii,   Magnesium  nn<II,ini.',    .ml 

.Sodium  Sul|ilmtf      82  • ''0 

ChloridoH  of  Mo-liura  and  PotttMiuiii 6  25 

^'''^•» 1-68 

Oxidi's  of  Iron  iind  Aluin  r. trm»' 

Tot*!  xohcls  i\tir  liiifx'ri*!  gallon .  60    |(i 

The  water  han  a  distinct  alkalino  reaction,  a  slight  i.iinfrul  tmU' 
and  w.m  Horiifwhat  tur»)id  from  nusfHsmlwl  clayLy  niatt»T.  The  tfin- 
peiature  is  con-^tMnt  at  51'  F.  throu«hout  the  y.ar.     (S^- fi,,ur<t  7  ) 

■in.  -H.  (;,itfh;u».;  K>,i.—.Hi,SSI(>,  Dor,h-Kter  »fr^«l,  Mfntlreal. 

The  well  in  750  feet  doep  and  haH  a  capacity  of  2(l.00()  \iA\Um  of 
water  p«'r  diem  (2»  hours).  The  water  ia  of  go.Ml  quality  and  ri«e«  to 
within  thirty  feet  of  the  surfact'.  The  solid  rock  was  reached  at  a 
depth  of  16  fe.t  from  the  surface. 

.r,  —Th*(noh^  WwlUv  Milh  Company-- J I'.t,  DeLorimier  a.v„«#, 
{CaJnMlral  Xo.  1,-iUJ)  St.  Mary't  Ward. 

The  well  is  no  feet  deep,  35  feet  in  the  Imulder  clay  and  the 
reiiiainder  in  ii  limestone  of  uniform  hardness.  The  water  rises  to 
wiUiin  ten  feet  of  th.'  surface  and  2,800  (jallonn  are  pumped  per  hour. 
A  chemiril  examination  made  by  Prof.  J.  T.  Donald,  on  Nov.  13, 
I8!t0,  gave  the  following  resultn,  the  figures  Iming  grains  per  Imperial 
gallon  : — 


«M  I 


Wil.L«    TIRt.p|««.    H>T*m,|!    UAtRN* 


^^  o 


•  M....T4I  nmtur.  .H,mi.un4  ,mucipMy  erf  f»|.m,„  Hulph.f.    •„!,  , 

th»  w...r  h.r.l.  U,.  .,H»«  rr.H„  th.^,.  it  r..n.„,n,  „o.»..,.«  t..  r.mi.r  il 
un-uu«l  fur  uMi  in  .ly^ii.g.      (.V*.>y„,.  ;  , 

.  .-/  H  .//.„„.  w,.w.     Tw..  ...,K  h...  ,„.n  ,.„ ,„  ..„  „..,      ;  .„  ..^  .  ,L 

Th«Hr,t..r  th..|.  w^  ,u„U  ,.,  ,.,,,.,  „f  •,«,,...,.,,,,,.,,',.,;,,  .,^.;  "•"'••'"•■ 

Unll  w*,  l.,t,  h«vi„«  |».„.„.,.  j«,„„...|  j„  ,  ,,,,,..^  ,„  ,j,^  „^.^ 

fou„.J  i...,.«,.|.,.  to  r..,v.r  ,.  «„.|  ..p..rat,-.n,  w,r.  no,  r...uu....i      Th- 

W.I.,  H,«r.ror.,  w,»,  .Um.Io„...I.  „o  w«..r  h^v.,,.,  U,„«  „,.tn„M.I 

I..  Ih.  »^,.„l  W.II.  w»t..r  w«,   .truck  «l  3.;.>  f^,.  .  y,,,.,  .,,  ,„„,„, 

K.llo,.«  ,«.,  .Jm...  I*i„«  ..l.ui,..i.     Th..  U.r.„«  w-  ih..„ ,.„.,,  ,.,  , 

U«p.l.  of  l..,OI  ....t  .n  ...  .,.,..  of  ..ur.n«  ....  .M.t.o,..,  .up,.,  '   .i: 
w.t  .out  .K...,.     T...  w«t.r  i.  HH.,|  to   i..  pu,«  an.l  .t  n.,.    to  ...lon 

thick  ""    ""'     ^^'  ''"'*  ""'"'"'  '""'  '"  ''••^^'  '"'"«  '  •'  '•-' 

iO.  A.  f,Vr,  £V,,  -/•r,>«/.««,r«,A../r«/  .\„.  //;.V7.  //^A,/,.,,,.  .v.n/. 

rn  l..rin«  thin  w.ll.  w.,,..-  w«,  ol.tuin...!  ,.t  a  .|..,.th   of  ;.75  fe..,     ,(.« 

upper  30  f..t  ..i„K  tl.,.ou«h.lr.ft    Th..  ..u.-r  i.  ,o't    ,tri«.-  ,o  .  t,  i^ 

-i/.    /'.  &'<;yf.r,  £m/.~C<Ug  de  S\ig»  rillagf.. 

Thi.  w«l|  i,  :>r,Of....t  ,le.p.  li„..,to„..  »K.inu  struck  uU.ut  2.-.  f.,t 
Mo.  th.  .urfa..a      Th..  w.t  r  which  i,  very  h.r.J.  ri..  to  with.n  10 
feet  of  th.  .urfuce.      I  he  n^axin.un.  capacity  of  the  wHi  i,  not  Icnown 
but  .1  pr,M.„t  from  8,00  ,  to  9,000  «h1Io,..  .re  pumj*.!  daily, 

A2.   M.  Urotbotfnu,  Em,.~lfi75  I'apineau.  avenue. 

CadaMtr.!  No.  161  l>el.,nmier  .nunici,«lity.  Thi,  well  is  350  f^-t 
de..p  and  .,  wholly  in  liu.e.ton...  The  wa.er  whuh  U  Wt  ri..  to 
withm  1 2  feet  of  the  nurface.     (.SV   /y,ire  fi. ) 

43.  A.//M,.  £»,f -0..trenu.nt.--year  Cinadian  IWiJic  JfaUway 

Thi.  well  i,  ,.40  fe«t  de,.p  and  h«  .  capacity  of  48,000  gallons  i„  04 
hour..  The  wuter  is  of  gcxxl  ..uality  and  ri.e,  to  the  «u,fac,..  The  ho'le 
..  mx  uicheH  m  dia.neter  and  the  rock  was  n..t  w.th  five  feet  below  the 
surface. 


^  i: 


**   "  ULAMU   or    McmrilB*!. 

Th«  «.rt|  i,  7.'.  tv„t  .Up.  »h..Jiv  ill  limr.t..,.-  T»i«  .....r  |,v^|  i, 
ao  r^.  Mnm  .(,.  ,urf,c..  Th.  w.u.r  u  «Ji  .,h1  ..„  U  ..»„.,n^|  i„ 
e<>iM<liiriii)l»  i|U<«nlity, 

t«  in  the  b.iul.|«r  cUy.  »„.J  ll,«  h.w.r  ".Mi-J  f.,.i  i„  |„„„t..,„. 

Th«  ••l-r  riM*  .,,  within  .K.  f.*t  .,f  ih„  .urf...^  ..n.l  .h«  wril  i. 
Ut«  «„h  «  ,.„„,,.  huvi.,«  ,  M  ,„.,h  ,ir.,k..  which  diliv.  r.  .  r..Kul..r 
»U|.|.I>-  at  ttir  r«l«  ..r  .ir..()  0  pillion-  jH'r  .Ihv 

In  iMiM.  «  f-w  w.*k,  aft-r  tim  wWI  Im.l  iir,.,.  o..,„|.lHr,l  thn  w«f„ 
WM  ..xa,.,.n«l  l.y  |V..r    J   T.  I>..n..l.l,  u,,.!  th..  foll,.«,„«  „  th«  ,..,ult 

•Cul.-iuiii  «',irlM.ii«t* 1^   ,., 

Allcrtliii..  (,'.irlM,„ttt.  «  with  11  linlwMili,.,,    ...  ..  5,|J 

^Mliuin  Cliliiriij)-    ,^.^ 

I'liitiutn  Siilj  h«t«.  ,  ,     .  ,,',  !i« 

«u«j»«iiilwj  iimtirr ,,  q. 

Total n  .,v 

'  ■  '  ' ♦•>.(U 

The.u,,H>n.|..l  umtter  «h..wn  i,.  ,.,«  a„aly.i.  .«„«  d  u  .uri.i.lity 
wl.u.h  .on.i..u..,l  .,v«n  .ft«r  th«  w«li  h«.l  U-rn  ,,u.«,.H  for  m^vt,! 
Wfeks.  [At.T  on,  howvor.  tl.is  ,iiiw,,jK.,irH.|  ,in.l  •  p..rtV..|y  ..|e.ir 
water  w„,  oh.«u...d.  For  .o.up.iri^on  of  thi,  water  with  thnt  of  ih« 
l..nur(>iiiiaii  »j«th(i,  »«•  |)a.e  47. 

\V.IIaiil,n  4S.    Th"   Lautentinn   B.tlhi,    \h,„t    Robert    Wl.il.    ^«^  r , 

lUtl...  -'^''<  Craij/  Htrntt.  '       ^ 

The  W..I1  is  L'Sr.  fc.t  deep,  of  which  the  upper  f.O  f.et  i.  in  drift- 
ehiyn  and  Rraveis-and  the  lower  '.'•'.->  feet  in  ii,n.-.t,.ne.  Water  wa, 
.truck  at  270  feet.  The  water  roue  in  a  pip«  to  a  height  of  20  feet 
•bovo  the  -u.face  of  the  Kroun.l.  and  (bwe.!  at  the  rate  of  10  000 
gallons  m  24  hour*.  At  times,  however,  the  pre«.s,.re  ha«  heen  found 
to  vary  so.newhat.  On  one  occasion  .hortly  after  the  »«rinK  was 
compieu^  the  water  level  at  6  p.  ,„.  lurely  reached  the  surface,  Ut 
during  the  n.ght  the  water  overrtowe<l  the  20-fm,t  pipe  and  floo^led  the 
building.  Tne  well  is  now  pump.d  and  yield.  40,000 gallons  per  .lay. 
•With  A  lit  tit*  tiiagneKiuDt  carbonate.  ^ 
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All  in...rest,n«  ,-.,„t  i„  con.mcti,.,,  with  th.»  wnler  i,  ih«  v-ry  ■timll 
«...ount  ,.f  tl,..   c-  ,rlH.,.«i..,  „r  I.,,.,  «r„l  ,n,iK,...«iu.  ,in.l  ih.    iHr^..  ,.r..tK.r- 
ti.m  of  th«  alkulin.-  c„rlH.,„»t..H  ,„..,c,.(.     Thi,  i,  ..<  «s,„.ci-il  ......re.i  i„ 

M.<w  ...  th..  fact  that  i„  tl,..  wut^r  fr.„„  the  *«ll  .rf  .M..„n..  Uin^  A- 
Co.,  •  .lion  .li«t.in.-..  »w«y.  th.'  i..Utiv..  {;rop..it.on  .,f  th^„  ,.,„„t..u..nt>t 
U  rt.vBrMHl,t  {^-^  nnalvHi,.  p.  »6).  No  .am,.|e»  of  H...  Inning.  w..re 
r.r.wrx...|  with  tl...  ex.  ..ptio,,  ..f  „  „„,all  fni«,ne„t  brought  u,,  Irom  the 
I-vH  a.  whi.h  the  WHt..r  w«,  ,truck,  Thi,  o„  ..x«mi„Hti,m  nrove-l  „„l 
U.  b.  I„„,..t..ne  but  u  nnh  l.Uok  .shdy  r,x,-k  trHv..rM...l  l.y  .  f..^  vei,.l«t. 
of  a  liKht  colo.iml  i.upur.>  ,l.,lo.„il...  H..f.,r,.  the  blowpijH.  U.th  the 
r.H:k  an.l  vein,  fu.e  ..,.  ,h„  e.J>{eM  to  «  bl..|.by  «!.„.  Thin  >hale  i,  evi- 
dontly  part  ..f  ..,„.  of  the  b..,jH  which  ocour  inten-tmili-d  with  the 
Irenton  Iwuesfme.  T..  the  paHH«Ke  of  the  water  thn..^l,  thi«  «h..le 
.n.Htm.l..f  through  the  li.nentone  ,n»y  »«  due  the  pre«,nce  of  li.ne  in 
8o  "mall  un  Auiount. 

Another  «n.ly«i«,  by  Mr.  Milton  Herney.  M.  A.  .Sc.  gave  the  follow- 
ing  re-tultH  m  graint  per  Imperial  gall.),,  — 


•  .^Ikilifi..  {■arh..iiat...  «ltli  i  littl.-  Sillci 
isy  .'    r.  Donald.     Can.  Kw.  of  S.  ,..,„•,..  Vol,  V.  No,  •.'.  April,  IHlCi. 
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Chloriil'w  of  Hioliiiiii   mul   t'otiitNiuiti (J    |7 

Sulphiit<-H  of  Miifin. -^111111,  Cakiuiii  and  Sodium 45  37 

1  •  05 


Silir 


ToUl . 


f>3  19 


Till  I.,iiirii' 
KiiKiiii'  ('nrii- 
imiiy'it  well. 


I.  u  |ir..».Hl.Ut  Uml  in  tliit  analyxiM  tim  larj{«  propnticm  of  sulp|iat<>» 
shown  is  duf  to  tli.«  c.iliiuni,  niaK»<'Niiiin  nn<l  wMliiiin  having  Imwi  i-iil- 
cuUt.  d  iw  Hulphat.-!<,  ulihounh  th.-y  milly  exist  in  purl  .it  lfa-.l  in  othor 
forms. 

Tli«eaith.|unk.-  which  «K-curred  in  the  autumn  of  189;J  produeinl  a 
very  |H^rc..ptibio  turbidity  in  the  water,  which  hwtr.l  for  alxmt  a  «lay 
and  jk  half. 

T'nrt  of  the  w,it*>r  pump-Kl  is  drawn  off  iinme<Jiiitely  and  uh..!  in  the 
iimnufaotur.-  of  so<hi  water  and  ginger  ale,  or  used  for  drinking  pur 
poKe..  l.ut  the  greater  part  i.t  uml  to  supply  the  large  and  well  ...|uip- 
ped  Hwimining  Lath,  TurkLsh  Imil.s,  etc.,  on  the  premi.seH.  "  swell, 
conHideriiig  the  nhort  distance  which  it  wan  nocesjtary  to  bore,  and  the 
ch.iiiioter  and  th.-  volume  of  the  water  obtflinci,  must  be  reg.inJed  us 
one  of  the  most  Huccessful  Imriiigs  which  \uxh  yet  been  made  on  the 
Island  of  Montreal.     (.SV«  /itpire  7). 

4!).— The  Laurie  E,tgin»  Vom/>any~JOJ(»,  Si.  Vatherim  ttreet. 

Water  was  first  struck  after  Iwring  through  fiS  feet  of  drift  and  85 
feet  of  limestone,  but  iK.ring  was  continued  to  a  flepth  of  .-JOO  feet 
The  water  is  clear  and  s,Mirkli.,g  with  a  faint  chalybeate  taste,  and 
rises  to  within  fifteen  feet  of  the  surface.  It  is  too  hard  to  be  used  in 
boilers.      27,000  gallons  are  pumped  daily.     {S,e  figure  7  and  jniye  (J,i). 

61. — Tfis  Lonyue  I'oinU  Asylum— Longue  I'ointe. 

Water  was  obtoinwl  at  a  depth  of  300  feet  from  the  surface,  the  well 
yielding  nearly  9,600  gallons  perdiem.  The  iKiring  was  then  continued 
to  a  depth  of  2,000  feet,  but  no  further  supplies  of  water  were  secure!. 
The  ro<k  here  is  a»)out  4  feet  from  the  surface. 

An  interecting  fact  in  connection  with  thi.s  well  is  that  aliout  half  a 
mile  to  the  north  of  the  sp,)t  where  the  boring  wa.s  located,  a  spring 
issues  from  the  country  rock  with  a  flow  of  2,500  gallons  an  hour,  or 
60,000  gallons  per  diem,  the  water  rising  through  a  rather  large  fissure 
which  here  reaches  the  surface ;  while  along  the  line  of  the  boring, 
although  2,000  feet  of  strata  are  traversed,  only  a  single  small  water- 
bearing crevice  was  encountered. 
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S.l.—A.  Martin,  A'.y.-A,,/  lnti>,  Parinh  of  Lac/.i,,.-. 

In  -inkinK  Urn  well.  «»,,  «„.!  w«t,.r  were  ntruck  Ht  jr,0  f.vt  Inflow  the 
surtac.  ]  he  ga-  burn«l  for  1 2  hours,  when  the  supply  U..„.„„  exh,u..s.e,l 
iWinK  was  then  c..„,.„u.l  U>  740  fc.t  without  ..btaininK  any  peaU  : 

;:  :';;7  '*'"^-  ^'^  :'"^;  --» ..ly  of  -  har.ip:„  ••  i:, .: «.; 

fe.-t  thick.  Between  the  hnrdp.n  ,u.d  the  lin.e«to„o  „  .Inn  layer  of 
.,u.ck«and  wa.  encountere,!.  The  w„t.r  rise«  to  within  eleven  feet  of 
he  surface.  It  ..  of  a  ..h.1  ..uality  hut  very  harcl.  If  it  is  covered 
or  -o,„e  tune.  «  famt  .ulphun.us  .xlour  is  ,letecte«J.  The  nupply  is 
...te,!.  the  wall  yielding  only  about  100  gallons  ..r  hour.  T  d.r 
meter  of  the  hole  is  0  inches. 

■->■■.-. Mr,.  J.  McInio»h.   I.„i  ;v,v.  C.>te  St.  Muhel. 

fe      of.hesur^ee.     It  .s  sot^   with  .sli-du  ohalyU-.U d  sulphurous 

a.te.     1  he  latter,  however.  d..app..ars  on  allowing  the  water  to  stand 
urson.et.u..      A  .stean:   pun.p   i.,   used    to   nu..   the  water,  the  pipe 
being  an  inch   in  diani.ter.  '  ' 

J^'-'^'"^^re^Br.ningC^^^^^^^ 

t>t.  Jaineii  Hard.)  ^  ,'"    »'""t/'»i 

This  well  is  502  feet  deep,  .he  f.rst  80  feet  being  in  ••  hardpan." ''"'""'"'" 
^^  .tor  was  hrst  struck  at  4i)7  feet,  and  fron.  the  working,  of  the  drill 
It  would  seem  that  the  water  rose  fmm  a  fissure  about  eigh,  inches 
w.de.  The  water  level  is  3«  feet  below  the  surface.  The  n.axin.un. 
capac. ty  of  the  wel  .s  not  known,  but  it  has  y.elde.l  12G.000  gallons 
in  24  hours.      I  ho  bore  is  4 ;;  inches  in  diameter. 

An  analysis  of  th..  water  Uken  from  the  well  on  April  9.  I8.jr..  w,.s 
a,ade  by  Prof.  J.  T.  I.on.ld.     The  results  arc  a,  follow,.  eLpres-s^H 
grains  per  Im{)crial  gallon  :—  ' 

Calcium  Carlxinate 

Magnesium  Carlwnate ^1 

Ferrous  Carbonate 

f^<Mlium  Carlionalo ' 

Soilium  Chloride ' 

Calcium  Sulphate ' 

•Silica 

lai 

Total   gy.Q2 

14-0-4 
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Free  and  loosely  combined  Carbon  Dioxidi- 17-35 

HardnoHi 

{S«f  figure  7.) 
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58.— Mount  Royal  Cemetery,  near  th«  Crema'ory. 
This  well  is  354  feet  deep  and  has  a  capacity  of  36,000  gallonn  in  24 
The  hole  is  4^  inches  in  diameter  and  the  water,    which  is  of 


good  quality,  rises  to  within  twenty-fivo  feet  rf  the  surface 
ing  starts  in  solid  rock 


The  bor- 


Till'  Mmiirenl 
C<iM  StiiriiRK 
''i.IlilpallV't 
ttvll. 


'>'.).— The  Montreal  Cold  Storage  Company— GO >,  UK)  Sl.Paiil  street. 
This  well  is  1020  feet  deep,  the  first  60  feet  l«ing  in  drift.  Water  was 
obtained  which  rose  to  the  surface,  but  the  flow  was  irregular  owing 
to  the  escape  of  gas.  A  pump  arranged  to  take  water  from  the  400 
foot  level  was  then  fitted  in  the  well.  The  first  water  obtained  was 
dark  in  colour,  owing  to  the  distribution  through  it  of  minute  flecks  of 
sulphide  of  iron.  At  the  time  the  well  was  visite.1  the  water  was 
running  alternately  darker  and  clearer  at  intervals  of  a  few  minutes, 
giving  off  gas  which  when  ignited  burned  with  a  bright  flame.  After 
pumping  for  a  time  the  pressure  of  the  gas  became  so  great  that  the 
pump  rod  could  not  be  forced  down,  and  operations  hod  to  Ije  discon- 
tinued until  the  gas  escaped.  If  the  well  were  fitted  with  a  pump 
pn.perly  constructed  for  the  purpose,  this  difficulty  arising  from  the 
presence  of  the  gas  would  disappear.  It  is  quite  probable  that  the 
sulphide  of  iron  is  produced  by  the  action  of  the  8ulphurette<l  water 
upon  the  pump  rods  and  iron  casing,  and  that  by  continuous  pumping 
Its  amount  would  greatly  decrease.     (See  figure  7.) 

''•i-—Th«  Montreal  Hunt  Club-Oulremoyit. 

This  well  was  started  on  rock  at  surface  and  was  drilled  to  a  depth 
of  226  feet.  The  boring  is  six  inches  in  diameter  and  yields  36,000  gal- 
lons of  good  water  in  24  hours ;  the  water  rises,  within  ten  feet  of  its 
surface. 

65.— Montreal  Milling  Company— Park  Avenue,  Outremonl. 

This  well  is  345  feet  deep,  and  is  wholly  in  limestone.  Water  was 
struck  at  337  feet,  but  boring  was  continued  H  feet  farther,  the  last 
foot  being  in  a  rock  with  a  honeycombetl  or  porous  structure. 

The  water  level  is  25  feet  below  the  surface,  and  this  was  not 
lowered  after  pumping  1,700  gallons  per  hour  for  144  hours.  The 
water  is  saline  and  is  unfit  for  use. 
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'!ti.~AfoHnl  Roynl  Park. 

■Ihis  well  IS  420  foetdeei.  and  with  th»<.v„„  .■        .-    ,  '  W..„v„,^ 

-k  was  struck  throu«n  which  the  drill  w  n     veT'  \^^u      Z^T', 

was  probably,  an  intercalate!  still  of  i,,„eou«  r Jk     The  wa. 

within  1 25  f,  et  of  the  surface      It  i.  --"^k-    The  water  n.sfs  to 

day  are  now  pumped  but  the  won.        ^""  "''     '^^  «*""""  » 

(^i  //i/.rc  /)  "  '"^  "  '^'"**''^y  «^  l-'OOO  in  24  hours 

'iS.-G.  Nantel,  E.q.-Terra  Noca,  CU^  des  Xeiges 

and  abundant.     It  does  not  ri.  to  the  surface      (rXUrr  '"" 

(J9.-0utremont  AfilHru,  Company -Outremont. 

^''«^'«'' has  a  capacity  of  43,000  gallons  in  24  hour,      Thi,  .     • 
«  4  .nohes  in  diameter  and  has  been  carrie<l  to  a  Zth  lil^7:^ 
T Wer  .s  very  hard  and  rise,  t.  wi.hia  2.  feet  of  rsul^c^;   (J^ 

70.-Judge  Pag mieh-Pagnuelo  avenue,  Outremont 

This  well  has  been  sunk  in  limestone  to  a  depth  of  700  fp„»     n  . 

comparatively  small  amount  of  water  Ix-in.  nl!        1        .  ^^"'^* 

tinue,!  at  that  level.  The  well  is  stltl^  t  h  '""'  ''''''''■ 

gallons  in  24  hours.  havea  capacity  of  about  7,000 

?1.-Mrs.  QuiggUy^South  end  of  Lot  9,  Lon,ue  Pointe 
14 — o — 4^ 


S^^.  Ix.   "air^hli^    \^ 


52  o 


IBLAHU   OP   MONTRKAL 


I!it«:iii  Bro- 
tlicr-<'  will. 


7-2. — A.  Ramtay,  Egi/. — Jnnjteclor  Hrftt,  (t'adanlral  So.  175S  St. 
Antoin*  inard). 

Water  wan  struck  at  800  fe(>t  and  rune  to  within  fourt(>on  fiM>t  of 
tlie  Kurfact*.  The  Troy  Steam  T<Hundry  att<>mpte<l  to  vine  it  for  wiuthing 
but  it  was  found  to  Ik;  too  hard.  Tlic  well  huH  u  capacity  of  about 
2,000  gallons  p«>r  hour. 

73, — A.    Ramnaij,    Etuj. — ('odastral    Xo.     JSJ,    Lot    i,     ]\'e»tinoitnl. 

Thin  well  waa  Hunk  through  solid  rock  to  a  depth  of  8^0  fe^t,  water 
being  first  struck  at  700  feet.  The  water  rixen  to  within  eighteen 
feet  of  the  surtai-c  :  it  is  of  gixxl  (|uality  although  somewhat  harder 
than  that  of  the  St.  Ijiwrcnce  river,  but  it  is  i|uite  suitable  for  all 
domestic  purposes.  The  capitcity  of  the  well  is  alwut  15,000  gallons 
per  diem. 

7  '/. — M.  Ph/aiiii)':,  £,■<//. — Foundry,  Intenecli'm  oj  Canadian  Pacific 
Railivay  Irack  and  Curriere  Mtreet,   I'il/e  St.  /.onix. 

Tn  iKiring  this  well,  10  feet  of  sandy  drift  and  290  feet  of  li>ne8tone 
were  pa.sHed  through  before  water  was  obtaint'd.  The  water  is  rather 
hard  ;  it  rises  to  the  surface  but  docs  not  ovcrtlow.  At  the  time  of 
inquiry  only  100  gallons  were  l)eing  used  daily,  but  the  capacity  of 
the  well  is  alxjut  2 1,000  gal'onu  in  24  hours.     (Sei"  figure  S.) 

7.'t. — Afennrs.  Roiran  Brolherg,  Ginyer  Ale  A/anii/'acturen — 6JS, 
Beandry  »lrtet. 

This  boring  has  a  depth  of  600  feet,  of  which  the  first  70  feet  was 
through  boulder  clay  and  gravels.  The  water  ri.ses  to  within  sixty 
feet  of  the  surface  and  the  well  has  a  tested  capacity  of  5,000  gallons 
per  hour.  The  water  is  pure  and  the  amount  used  daily  in  the  manu- 
facture of  ginger  ale,  soda  water,  etc.,  varies  frnm  1,500  to  2,000  gal- 
lons. This  is  sometimes  referred  to  as  the  Mooney  well.   {See  figurti  7). 

71!,— The  Royal  (iolfCluh—Di.ne. 

This  well  is  450  feet  deep  and  yields  28,800  gallons  per  day,  the 
water  rising  to  within  fifteen  feet  of  the  surface.  The  water  is  stated 
to  l>e    of  good   quality.     The  drift  covering  here  is  37  feet  thick. 


77. — The  Salvmlor  Bretving  Company,  ( Reinhardt's  brewery) — iJJ7 
St.  Paul  street. 

This  hole  is  550  feet  deep  and  has  a  diameter  of  4J  inches.  The 
rook  was  met  with  02  feet  from  the  surface.  The  well  gives  too  little 
water  to  be  of  much  value,  and  like  other  wells  of  this  yield  might  be 
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clanMed  M  «  dry  well.     The  .ctual  yield  ii.  from  300  to  400  gallonH  an 
hour,  or  about  8,000  gdlonii  per  diem. 

;,S'.      Tfi4i  SnitU  (in  RecidlH  C,>IU<jk  -BUick  riwr.  Well  .»t  s,,.,lt 

In  boring  thin  well  35  feet  of  drift  wu  fimt  trftver»e<l  whi-n  the  cill.'^"  " 
solid  rock  WHH  reached.  The  boring  wa»  continued  in  this,  the  hole 
being  (i  inches  in  diameter,  and  at  a  depth  of  lOO  feet  fmm  the  Hurface 
water  wua  struck  which  could  Ije  pumped  at  the  rate  of  2,000  gallons 
per  hour.  This  water,  however  mm  hard,  and  it  was  therefore  decided 
to  continue  Iwring  in  the  ho[>e  of  obtaining  a  supply  of  better  water. 
At  a  depth  of  490  feet  from  the  surface  a  second  water  faring  crevice 
or  band  wan  struck,  and  in  this  the  water  wan  8oft.  The  uppt'r  hard 
W8t«.r  wa«  accordingly  cut  off  from  the  hole,  and  the  soft  wat.-r  de- 
rive.l  from  the  lower  source  alone  was  used.  This  rises  to  within 
fhirty  feet  of  the  surface  and  when  pumped  yields  500  gallons  per  hour. 

rU.—Th^'  Shawinigan  Water  and  I'ower  Company— Mauonrieine. 
This  hole  is  1,017  feet  deep,  but  yields  only  4,800  gallons  a  day,  the 
•luar.tity  lieing  too  8;., .11  to  be  of  value.  Rock  lies  60  feet  from  the 
surf'ici'. 

Sii.— Convent  of  the  Sixtfrt  of  Prot-idence—Xotre  Dame  de  Gr&ce. 
The  drilling  was  carried  to  a  depth  of  320  feet.  The  hole  is  \\  inches 
in  diameter.  The  rock  was  encountered  22  feet  from  the  surface.  The 
well  yields  48,000  gallons  per  diem  and  the  water  is  said   to  be  pure. 

81.— The  Stanhy  Dry  Plate  Company— 61.3  Lagancfieli^re  street. 
The  well  is  1,300  feet  deep  and  yields  about  8,400  gallons  of  good 
water  in  21  hours.  This  hole  is  4^  inches  in  diameter,  and  the  water 
rises  to  within  30  feet  of  the  surface.  The  drift  is  here  40  feet  thick. 
(Hee  figure  7.) 

Si. — St.  Laurent  Convent — Si.  Laurent. 

In  this  well  water  was  obtained  at  250  feet.  Tlie  water  rose  to  the 
surface.  It  is  hard,  with  a  slight  sulphurous  taste  and  the  supply  is 
abundant.    {See  figure  9.) 

S-i.—St.  Laurent  College,— St.  Lanrent. 

\\  fllH  at  St. 

The  well  is  487  feet  deep.  In  boring,  the  drill   first  passed  through  ^i7,\,,,\ 

31  feet  of  "hardpan"  and  then  through  450  feet  of  limestone.    Jhe'^'"""'- 

normal  water  level  is  13  feet  below  the  surface.     On  pumping,  this  is 

lowered  to  27  feet,  at  which  it  remains  until  pumping  is  suspended. 


St.  -""WRT ^ 
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well. 


The  water  u  pure  and  toft.  A  muKh  anAlyaiii  at  th«  college  g«vo  nnmll 
H.ncuiiU  of  lime  arid  tiiaxnenia.  The  capacity  of  thf<  well  in  not  known, 
hut  it  eaitily  yields  l(l,(KJO  gallons  a  day.     {.See  fiyurt  U.) 

S^.—Mr.  Slaitarl,  /m  I'Jo,  Petite  (J,;Ut. 

Thii  W..1I  iH  xiinilnr  to  No.  28  in  every  fwrticuiar  and  doubtlens  ha.s 
Its  source  in  the  mdii-  water-bearing  zone  or  bed.  (.Vee  pagt  AJ  „„d 
Jigtir*  10.) 

85.— T.  A.  Tre„holm>;  £,'»>/.— CadtMtra/  X,>.  /;/,  C<Uk  St.  I'ii-rrt. 

In  this  well  water  was  obuined  at  the  depth  of  185  f.*t,  the  <lrill 
passing  through  100  fw-t  of  drift  and  85  feet  of  limestone.  The  water 
rises  to  within  twenty-five  feet  of  the  surface  ;  it  is  very  pure  and 
6,000  giillons  are  punip«'(l  daily.     (Ste  figure  ft.) 

■Sii.—r.  A.  Trenlwlm.;  /■:>.,,,  Thome  Hill,  Colt  Si.  I'lerre. 

This  well  is  175  feet  deep,  7.^^  f.et  of  drift  and  100  feet  of  limest^.e 
)«ing  penetraUnJ.     The  water  i.s  pure  and  abundant. 

Sl.—TurkUh  lialh  llolel,  IJ^(,  St.  }foni.,,te  street. 
This  well  is  1550  feet  deep,  of  which  tim  first  .".O  feet  i.s  in 
"hartlpan."  Water  was  .struck  which  rose  G  feet  al«ve  the  surface 
Although  a  flowinj.'  well,  it  is  nece..s-iry  to  pump  it  in  order  to  obtain 
the  amount  of  water  required.  The  capacity,  without  lowering  the 
water  level  much  below  the  surface,  is  between  4,000  and  5,000  gallons 
per  day.     The  water  is  soft  and  sl.ghtly  .sulphurous. 

Specimens  of  the  drillings  from  different  levels  were  obUined  and 
these  have  l,een  examined  with  the  view  of  ascertaining  the  character 
and  thickness  of  the  formations  penetrated  by  the  boring.  The  results 
show  that  the  well  is  wholly  in  the  limestone  series.  Here  and  there 
however,  igneous  rocks  have  been  encountei-ed,  which  are  of  the  nature 
of  dykes  or  intercalated  sills. 

At  a  depth  of  50  feet  from  the  surface  Trenton  limestone  wa.  struck, 
which  formation  continue.1  down  to  about  the  525  foot  level  when 
fossils  determined  by  Dr.  Ami  as  referable  to  the  Birdseye  formation 
were  found.  At  640  foet.  fossils  of  the  Chazy  were  detected.  Judging 
from  the  scanty  evidence  obtained  from  fos-sil  remains,  combined  with 
the  results  of  a  chemical  examination  of  the  rock,  it  seems  that  this 
formation  extends  downwards  to  about  the  1426th  foot  level.  At  this 
depth  magnesian  limestones,  more  or  less  impure  and  siliceous,  were 
met  with,  and  these  continue  down  to  the  1540th  foot  level.  The  last  10 
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■■'••I  "'lU   V.«l.ni»0    KTAHIK   .„,„.  „„ 

PleitUKVUf!  (<Jriff) 

Trent.m  and  BiriJ»ey«  Liine^tonp. .  ! . .      V        590   *!^' 
CIm/y  LiiiieHtone '      "    _^, 

Calciferous  Liinu«t<.ne  ,„'. 

\2>    .. 

Total 'i-Trr~ 

• 1.J50  U'vt 

pi,:;:;::;,::";i:':::"„v;«  -•'»'  ■< >-.."« ..... . ,. 

•  •..i.l..r,  i„ 
the  level  of  the  water  Uv    \Rt^f       i  •  u        ^*""**'  '"  "'*'  lowering  of 

:r  :;r;:tv:^jrr  r  .t  Ltr^  jir-i?  't"- 

met  with  57  feet  from  the  surface.  ""'"^  '""''  ^*' 

An  analysis  of  the   water  bv  Dr    T   T   n^-  u 
results  in  grains  per  Imperial  gairon."^-  '''•"'*"'  ^"''^  *'«'  ^«"-'"« 

Carbonate  of  Lime ,„     ^ 

Carljonate  of  Magnesia ".T .  ?„ 

Carbonate  of  Iron 

Carbonate  of  Soda ^  ^"^ 

Sulphate  of  Lime..    ..'.'..'.[., .   f^ 

Chlori.fe  of  Sodium.  '* 

1  ■  55 

'^°**'«°"^'* 1^0 
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(^Miixlian  I'u 
ciBc  K»ilw»y 
Ciiiii|«nv'> 

i»iifr'ni<>ni. 


Wells  kffordlDff  SallD0  W«t«ni  or  Watera  rontalnin* 
BulphurattMl  Hydroffvn. 

/■/.  CtuMdian  Paei/te  Raihrny—Oitlremont,  Xorth  End  o/Cadnttra/ 
iM  A'o.  .IS,  f'arinh  of  Montrtal. 

After  traveraini;  ->.')  feet  of  cUy,  the  .Irill  xtruck  rock  und  the 
boring  WM  oontinuml  to  tlie  depth  of  410  f.-et.  The  witter  le.el  it  8 
feet  Ulow  the  «urface,  but  on  pumpinR  at  the  rate  of  8,(K)0  galluni 
per  hour  the  level  U  lowerwl  to  22  feot,  6  inchcH.  The  diameter  of 
the  hole  for  the  fimt  100  feet  u  fij  inchea,  and  in  ttien  reduced  to  4 
inchea. 

The  water  it  not  pure,  being  "charged  with  sulphur  and  MJtii  "  and 
in  unsuitalile  for  u»e  in  locomotive*.  An  anntyMa  supplied  by  the 
tt.mpany  <thowa  it  to  have  V  >  following  compoeition,  in  graina  p«r 
Imperial  gallon  ; 

Calcium  Carbonate   16'133 

Magnesium  Carbonate 4.347 

PotiiHHium  Chloride j  34 

Modium  Silicate  (Na,  Si  O,). 2'56 

Sodium  Sulphate   3.21 

Calcium  Sulphate 9.O9 

Oxide*  of  Iron  and  Alumina 0-42 

Total 36090 

{SrMjiijnre  S.) 

I»iw.«      i>j.  Mtmnrs.  Daw^n  d-  Co.— Lot  2(>2D  Laehint. 

At  a  depth  ot  1,003  feot,  wator  wan  obUined  which  roae  to  within 
10  feet  of  the  surface.  At  first,  pumping  was  carried  on  daily  for  3 
or  4  hours  at  60  lbs.  pressure,  through  a  2  inch  pipe,  without  lowering 
the  level.  The  temperature  of  the  water  was  constant  at  48  F. 
throughout  the  year.  An  examination  of  the  water  was  made  by 
E.  B.  Kenrick  Esq.  of  Winnipeg  with  the  following  results  : 

The  water  was  somewhat  turbid. 

Solids  dried  at   100'   C,  4670  parts  per  million=3269  grains  per 
Imperial  gallon. 

Loss  on  ignition  1050  parts  per  million. 

Nitrogen  as  Albuminoid  Ammonia 006 

"       as  Free  and  Saline o-31 

"       as  Nitrates  and  Nitrites. 0'21 


.11. 


«D4IM 


WKLU    TIKLDIHO    »AUHU   WATIM 
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Chlorino  hm  CtiloriilM 640-00 

Photph»t«i jpjj,^ 

OsjrK«n  •b«orl>Ml  nt  80"  F  in  |.%  rninuUm. Q  .136 

»  houni 0*44 

On  iKnition,  th^r*  wiw  no  bliw^keniiig  of  the  UHftI  noli.!*  '  I  «m  ot 
the  opinion  tJuit  the  Minplx  in  fairly  free  fr.>ni  organic  inipuritiet,  but 
coiiUina  too  much  Mlitii<  matter  to  be  •  fir«t  oloii^  witter.' 

All  »'i»lj«ii  made  \>y  Fr»nlt  Faulkner,  Eitq.  in  m  foilowi  ;— 

Free  Atninoni« 0.720  partt  per  miilinn. 

Albuminoid  Ainmonitt 0.170  "  •< 


The  following  reaulta  nre  «iven  in  j{niin»  pir  Imperial  gallon 

Chlorine 

Nitric  Acid . .    

Sulphuric  Acid 1  !<»  28 

Culciutn  Carbonate 

Limn  othorwiiH)  cuiubined 

Magia-aia 22  36 

^*^ Undet. 

Halino  nisldue 


44.80 
None. 


20.58 
51.83 


Or:<nnic  and  Volatile  matter 54 


•-•71.60 
46 


Total  solid  n  sidue 30(5 


.06 


The  folio* 


ring  repre«.nt«  according  to   Mr.  Faulkner  the  moet  pro- 
bable  composition  of  the  iialine  residue. 

Calcium  Carbonate   20  58 

Calcium  Sulphate   1  "'5  84 

Magnesium  Sulphate 67  86 

Sodium  Chloride 73  92 

Total   

(See  figure  9.) 


288.23 


20.    W.  B.  Dicluon,  E»q.~Lot  21  Longue  Poinle. 

This   well   ifl    170   feet   deep,    100  feet  Ijeing  in  drift  and   70  in 
limestone.     The  water  rises  to  within  13  feet  of  the  surfuce.     It  is 
impure,  saline,  and  strongly  impregnated  with  sulphurett.  d  hydrogen 
The  water  pumped  the  first  two  days  was  perfectly    block,  but  it 
gradually  became  clearer.     {See  tignre  S.) 


•:  {■mm  ^-  -> 


W.ll  -,t 

MmutrH. 

l.'lWlll  illiil 

t'liriitiiiiK. 


*•  o  UiAtio  or  MujrriiML 

i-l.  Chat.  i.Hnt,  £-(.~.l!t  U  Jmrort  Unrt  Ln  Hm. 
In  HinkiiiK  'hi-  w-K.  Ii,„r.,i„n#  w««  .truck  |M  fwt  fmm  rh«  •orf..-. 
«ii.J  w»u.r  w-M  rir»t  obi«iri...l  .t  440  1ml  hut  thn  supply  wm  v,,ry  limil««l. 
»i.-ooinin«  .^xtmuatml  in  M  hour-  wl...n  pump,.,!  thr.,M«h  i  .'  i,,,!,  pi,H.. 
H..rin«  w,,  tUn  cmtinuml  l«  :.12  f....t  *ml  w«Um  w««  ,ir«ck  whi.  h 
nm-  u,  il,«  -urf*.^.  „„,J  rt„we,|  .t  the  nit^  of  M.M,  ^a||o„,  in  jl  hour^. 
On  pumpinK,  liowevir.  it  will  yiel.J  4.000  ;(»llon»  in  «li..  win.^  tii,.«.  hut 
if  forcMJ  •!«,»..  th»t  thn  i»..||  i«  .lr.iin«.|  Ulow  K.n  .100  toot  l<iv«|  wh«rr 
III.-  pi|M.  ..mU,  nnii  «..iii«  Iioum  pI»,»,.  \ml„n^  it  ri'flllii.  Th«  wuUr  i- 
nrungly  i.i.pr««n«l*l  with  .ulphuirlle.1  hj.JroKmi  «»«.  r..«.,,iblii,K  "» 
thi.  nnptKt  the  water  ol.uim-.i  «t  Vi«u,  well.  >Uiwnn.  uv«.  (.S>^ 
liijurn  7.) 

a.   Mr.  /fiun/mm—Lot  jo  l.nngut  Poinlti. 

Yliii  well  w«H  sunk  in  lini«Ntone  «.  the-  ,|,.pth  of  noi  fett  when  nn 
impure  .alino  waU-r  ,lro„Kly  impreKnat..!  with  vulphiir,.tt.nl  hy.J-«Hen. 
wan Htruik.     Thp  water  in  unlit  for  u»t>. 

;.'.  M>^»»r$  Lv^U  and  Chrutma*—i!.i  Willuim  ttrtrt. 
Thii  holo  JM  612  f.-et  deep  and  han  a  diameter  of  6  inches.  The  water 
ii  ulinhtly  «ulpimrou»  and  ri«-s  to  within  30  fent  of  the  -.urfaee.  The 
well  has  a  capacity  of  fiO.QOO  gallonH  a  day.  and  the  Arm  in  H»03  w.-re 
regularly  pumping  43,200  gallons  per  diem.  When  pumping,  the  water 
level  iR  lowered  to  168  feet.  lx,low  th.-  surface.  The  r.K:k  in  met  with  at 
a  depth  of  t;2  feet.  Thii  waU-r  was  examined  by  Milton  I,.  Her»ey,  M. 
App.  8f.  who  reporU  upon  it  aM  follows  : 

'  ^or  of  water Mulphuret  te<|  hydrogen. 

Appearance  of  water Turbid,  when  pumping  is  stoppe<J. 

Temperature  of  water ,5/)'  v 

Totol  solid  matter  on  evaporation. ....  600  parts  per  million. 

Solids  volatile  on  ignition 130  j^rts  per  million. 

Odor  of  solids  on  ignition ^0,,^ 

Charring  of  solids  on  ignition no„e_ 

Organic  matter  (oxygen  consumed).  .  .  1.35  parts  per  million! 

(This  is  really  not  due   to  organic  matter  but  to  the  preM>nce  of 
sulphuretted  hydrogen  and  other  sulphur  compountls), 

Chlorine  as  chlorides 127,71  parts  per  million. 

Free  ammonia 0,734  ^^^  ^^  yjjjjj^,^ 
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Ol  th« 


••<|0«iitily.rffri»,mii. 


AlbuRniioid   Ai 


'>m»  ia  oiDi-v  •pfMtrani  liuui  rod 


OO.M 


0S>  o 


<MI  SCCOttllt 


niotiinia.,  .,,,-., 

v.'«.J.»  |i«rt^  |H.r  uiilli.H,. 


N'itr(>i(»n  ■«  N'iu-JU'ii 

<»4«  |,ruUucit,«  W-ieru  iu  ph.ru.1  ,le«tr««  imrtl, 
I  oon.i.ier  thi>  wntrr  frMi  fr.,ni  o\ 


v<T)f  fitint  tr»ii.« 

•     ntriii*. 

none  whnl«\pr. 


u  lu  «Hi.«,„  ••J«wti<»n«»»l«  coiitrtiniiirttioo  ■«  f,ir 


tad,i,lrul  y.,.  LHUSl.  A,,,,^,,  ..ard. 


:as 


<.'\  Xotr.    /),„n^  ./, 


•UtiHl  ,n  gram,  p«r  I„,,K,ri»|  gallon  ;  .ohuiih  t«  n.g 


•"•I  «•   H 
H».t.riii.iti. 


•J.l.'i-. 


t'ulciuin  CitrbonaU' 

Ft-rrouH  Curlxinata 

«<Kliuai  Chloride  ."■** 

MagnftHium  CIiIoH.Ip "  ' 

Calcium  Chlorido   , , . 

Calcium  MulpliaU* 

Hilic» 


Mil 

2fi,80 
l.-JS 
3.08 


Total . 


Free  iiiiimonin 

Albuminoid  ammonia. 


M3.42 

•  20  part«p«.r  million. 
1 1  partd  per  million. 


present. 


Some  .Sulphuretted  Hydrogen  is  aliw 

The  earthquake  of  1«97  did  not  affect  thi.  well,  but  that  of   1895 
broke  the  iron  cas  riij  40  feet  Ijelow   th.  .„rV  i 

removal,     {^e^jigj  7.)  "*"''  ""^   nec....s.tate.l   iU 

06^   Me.^.  .,.  //.  ^.  ^.,,„„,„,  ^..^,._,,,,,  ,.„,^^  ^^„^^  ^^^^^^   ^^___    ^ 
Ihe   well   w   situated  on  Cadastral    No    •'«  of   st     vi       •  .    M—n..  .1.  n 

being  the  south  corner  of  Notre  JJameandVn  •'^'"'•y  h  ward   K.  .M„i.on 

iioire  uame  and  Monarque  streets,  at  what         "•^•••'••"•s. 
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U  kiwiwn  ru  Mntann'a  Hrwwvrr.  W»ur  w««  obutnad  •(  «<f opih  of  (30 
fmt  Th«  lioring  «««  liioti  ounliniird  to  «  itaiith  of  Ii7'i  fmt  wUhciMl 
obtiunitig  Miy  ini<r«wni  aupply  Thf  w«tar  rita*  lu  within  twvntjr  ((Hir 
fri'l  of  tha  ^urfacv,  but  U  lowsrwJ  l>y  pum|>inK  to  •it|ht)-  thnw  fiH>t,  th« 
well  jricliiing  1,700  Knlluna  fmr  huor.  Thu  hola  i*  M|  incbM  ln<UiMn«)t«r 
liowii  t<i  ihti  •iilitl  roch,  than  <l  inehMi  fitr  tl»«  noit  forty  two  fiwt,  wlirn 
it  i«  r«(lu<-«l  to  •  (Ji«ni«t«r  uf  (}  indiM  A*  uaual  in  tha  wr|i«  in  thi* 
lownr  |»ri.  of  tlin  city,  tba  drift  covering  l«  vi-ry  thick,  hfm  Amounting 
to  H.!  faat.     Tii«  tamparAtura  of  th»  waur  ia  6'i    Vmh. 

Thn  rMulta  of  an  »n«lyai«  of  tha  wat^r,  ma<ia  for  Maaam  J.  H.  R, 
MolwHi  tk  Krothitm,  i»r«  an  follow*,  utatad  in  |>Art«  |j«r  lOO.UOO  amlaiao 
in  K^kinii  (wr  Iui|i«tiat  K*llun  — 


i*MrU  iirr 

Calcium  Carl>on»»t«»     1 1   35 . 

MaKticxiuui  Carboimta    (*  ^.'l . 

Hodiuni  Mulphate 40 .  77 

Hoiiiiiin  (.'lilorii|«« 

8<jdiuiii  C'nrlKmati* 


liritllia  •')  th<> 

Kollolt 

.    . . ,  7  9'» 

fi   18 

SB.'ii 

•>-2  •2^      Ift  ftO 

10  44 11   31 


Potaaaium  Sulphate 3.01 2  11 

Silicateitof  Iron  and  Alumina.       3. 13   .      >    49 


Fixi-d  Mineral  Salu 


104.76 73.34 


Toul  Solid  Ilwiidue  at  1 27'  C    1 07 .  64   .  .    7ft .  35 

LoMM  on  gi-ntltt  ignition  of  reNi 

dup 2.HH 3.02 

FrM  Ammonia 018 

Albuminoid  Ammonia 005 

Niti-at«it       Nil.  

Nitrite*..    .    Nil 

Chlorine 13.49 9.4J 

Ph'Mpbatea   .         Trace 

Iron  in  S<ilution   ,    Nil.       .    ...... 

Total  HardneM  (soap  teat)      24    10 

Temporary  Hardneutt  (soap  teat) 1 1   60 

Periiian«>nt         do  do        1 2 .  80 

The  water  haa  a  saline  toate,  a  niarahy  odour  and  an  opaloaceut 
colour.  It  give*  an  alkaline  reaction  with  litmua  paper.  The  "  biolo- 
gical condition  "  of  the  water  ia  stateil  by  the  analyat  to  be  "  unaatii. 


ir.^^**' 


WILLa    %|ll|.|>|||<i    MMHI    WATRHa 


<W  o 


r»ct.>rjr  ".  b«t  iht*  f«.t  M  wall  M  ihm  mUm<  ih.n*. ur  ..I  thi.  w«tm-  w 
d  Uitl*  <f>iM».|umiei>,  ■in.'c  ih«  Arm   rmtuif.ii  th«  »«i«r  luHml;  for 

''  j     rA«  M<mlr»>tl  l.oeo,nolim  itnd it>ukiH*  rm»p^H^—/..>ngM^  Points    W. II  ..i  \\.m 
ThM    Wfll    la   ftU    fiwt    .l«.|.    11   .    yift.U    l.aOO   KHllon*    *n    hour   '^>-  •■H't^n.'"' 
Um.  w.ter  rUInu  ^  within  -^5  r«.t  of   the  ,urf».r  *.m|  h^vii.g  •  .in»,g  ',!:;?;  '  ""' 
«l.,ur  ,A  ,.,l,.hur..tt«|  hy.lr.)K#n.     Th«  •oli.i  nK-k   wm  -ncunuir.^!  27 
f«*t  from  till-  aurfiuo 

Two  »n«ljr«*i.  of  thi.  »«t«r  wi.r«  n.i<l«  by  Milt..ii  L  IC..r^.7,  M,  A|.f). 
8c.,   Ui«   nn.1   hniriK  of  <t  'uitiipli-  ooili-ct.'d  tin   July   ;.M.  \<MK\,  Uin^ 
pump«<l  fr.>m  «  ,1.|.«1,  of  j:.  f.^t  IhIow  tl„.  ,urf».*.  «'„.|  il...  s...  on.l  .ol 
h'cUHl  ,m  S..,,i,.,„lH.r  14,  lltO.J,  \w\nn  ,,u,n|*.|  f,  >.n  a  .J-pth  of  !  J.',  f,*t. 

The  ttm\x\U  of  lh»«»  itu«ly.e^  mn  m   follow,  ui   Kr«tii«  in-r  lni|»'niil 
gallon   — 


.ftiU  23. 
fni:! 

I  r.7 


H.|rt    U. 
IWKI 


Cnh-itiin  CiirlHinatf 

M»i;tiaNium  CarlNtrmtp 

^MJiuiii  Sulplmtn 2,52 

"        t'hluri.l.-        \^\ 

"        Cat  IxHiute  .  . 

Milic*. 

Ferric  Oxide 

Atutiiiim 1        ■''*^ trace 


.    .      noiH). 

truci'. 

4.7-.' 

10. 31) 

U".t.(K)   41.8(5 

.-'1 Cr, 


ToUl  Solid  Matter . 


36.70 


.')7t),t 


SH.   Mfur*  Viau  .(•  Frert—JfaUonn-um,  Snbt^Hion  of  Lot  /T.  Lonyn^  *^'  "  "f 
I'oinU.  '  .M.  -.'«.  Via 

&  i  r>ri 

This  borinK  w»<i  made  in  the  hope  of  Mrikinx  niitural  pw.  IW  roclr 
waaencouiittrwl  after  the  drill  liad  fWHgwl  tlirou){h  90  f.-et  of  drift.  At 
4ftO  feet  (to<Ml  water  waft  mot  with  which  rose  to  within  10  or  12  feet 
of  the  surface.  The  Urinx  wnn  continue*!  to  a  depth  .f  l.l'JO  fe<-t, 
when  water  .trongly  impregnated  with  »ulphurette«|  hy.lrogen  wa« 
struck,  which  rose  to  the  surface  and  flowe.1  at  the  rate  of  5,00O  gallona 
in  24  hour*. 

The  final  depth  re.iched  was  l,r>00  feet  and  it  m  stated  that  the 
only  rocic  eiiwjunten-il  wan  limestone. 

On  the  completion  of  the  well  a  nampi*^  of  the  water  wax  collocte.1. 
Thin  was  analysed  in  18<)0,  by  Dr.  Frank  D.  Adamn.     The  water  when 


an 


62  o 


INLAND   or    MONTRIAL 


Aiiilyiin  i.f 


«c«.ve.l  for  «naly,i.  hu-l  »  faint,  y.-t  .LckIikI  odour  of  »ulphuretu»d 
hydrtyen,  an.l  tonuinwl  «  trillinK  »,„„u„t  of  Hclimont.  TI.e  colour  of 
th..  ..|c«r  water  ...  a  ,H,lun.n  J  fe-t  in  l.«iKht  wu  lixht  yellow  ;  the  uwt« 
mildly  HJiii"         ■'  ... 

IS.l 


it.ent, 
Tl 


•lly  H.il,n.>  ;  il...  r..a.lio„  faintly  alkalim-.  Th- Mp<,ciKc  gravity  ,»t 
•VC.  W.M,  1.00.i3l.  Tl...  total  .li.M„lve.l  n,att*r  by  ,lir«:t  experi- 
ft,  .lr,«J  at  I  HO'  C.  i,.  1,000  parU  by  wm«ht  of  water  wa.  7.4I2!>. 


lo  water  oonlainwl  for  1,000  jwrtn  by  weight  :— 


I'otnMa 

H<Kla 

Lithia 

I.ime 

Slroniiii 

Mag.ip.sia 

Ferrous  (»xi.l,. un.loter.nine,!. 

Alumina 

.Sulphuric  Acid 

I'.oracic  Acid 

CarlH.nic  Acid 

I'liMsphoric  Acid undetermined. 

'-'•'•'•'•••K* 2.4C23 

'"*""" 0.0OOO27 

"■•«'"'»« u..determin.HJ. 

^'^""' 00135 

Organic  Matter undet*r...ine,l 


0.1!>0 

.1.3899 

i.i.det«rn.ine«l. 

0.83ti 

undcter.iii..ed. 

0.11(55 


ti'ace. 

1.6f.3ti 

undoter.iii.icd. 

0.3819 


Tout    

liCSN  Oxygen  e<iuivalent_to  Chlorine. 


8.130327 


0.5555 


■Sulphuretted  Hydrogen— when  receiveil. 


7.574827 
0.0098 


The  constituents  may  lie  assumetl  U.  exist  in  the  water  combined  .is 
follows  ;   the  carlx>nat««   Ixiing  calculaUid  a.s 
the  salU  being  estimated  as  anydrous. 


iiiono-carlKinHteg,  and  all 


Calcium  CarUmate q  fmr,^ 

Magnesia...  Carlmnate o  2447 

Potassium  Chloride    q  0301 

•Sodium  Chloride ^  0358 

SiMlium  Sulphate    o  8624 

*  (J.«l.«ic»l  .Survi-v  i.f  ( 'una,!,,.     |{,.,,,rt  ,.f  I'mKn^H.  V,.l.  IV.  IH  K. 


^f?i'ST7>m. 


40«M 


DRV    WKIUI 
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t'nlniim  MulpUte. 

Alumina 

Silica 


Carlx.tiic  A.id  hnlf  .•<.inl.in.Hl . 
Curlioiiif  Acitl-fieu  .  . 


O.OMf.7 

trace 

().il|3r. 

'.•M>S7 
0.1 6?S 

o.or.o;j 


7.r>7iH 

ouwr  wat,.™.  ,is  ^-rainn  ,«r  Impeiial  gallon,  woul.l  I., 


f-aJcium  Hi.arU.natP 

Ma^n-siuin  MiLarlHinute 
INuusjiiuin  Clilorid,).  . 

•-ioiliuiii  (.'lilori.li. 

Sixliuiii  Sulpliaif 

Calciuiii  .Sulphate 

Silica    

Aluiiiiii.i.    .  . 


i>(<  as  t'olliiwN 


Frpt-  C'arUmic  Acid 


«.t;i7 
'icioa 

'-M07 
U'.ur. 

trace 

r.2(!.7i:. 


ToUl 
{Seefyfure  S.) 


DRY  WELLS. 


•.W.-77..  A'rcfHior  »r.W/.„  MUL-w;  Ontario  ., re.,. 
This  well  ix  .'{00  tWt  dcM'p. 

■'''■-'^f^■'■'^'''M(•o/dStorayeCon,,.^n!,-Jol^■i,,i„,n.tr..| 
wJttT"  "'"  ""'  '"  "'"  •^•"P^''  "'  ""«  »■'■'•'•   ^''  ''"-^  >«vel  the  drill 

oo.-n.  Lanri.  A',u,i„e  Vomj»ny-loi.-  St.  CaUorin.  S>r.H 

^        />'«y«^  ^A.)     It  haH  M  depth  of  700  feet. 
an  andUI.-m  Montreal  <;,»  Co,n,^ny-llochelaga. 

,.W  f.et.     Of  the  .Iceper   well  a  .vet  of  20  .s,«.ci,„enH 


Dry  «i|N 
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I8LAXD   or    MONTRBAL 


WM  obtained  from  Mr.  W.  Bell  for  «xaniination.  They  were  Uken 
from  Ijetween  the  2200  and  2373  foot  ieveU.  Without  exception  they 
wore  found  to  be  finegrained,  impure,  niliceoua  doiouiit«>fi,  aiioooiated 
with  thin  beds  of  dolornitic  shale.  At  the  2373rd  foot  level  the  limestonp 
wan  HO  impure  that  the  chips  retained  their  ori},'inul  forms  after  boil- 
ing in  dilute  hydrochloric  acid. 

For  purpoees  of  comparison,  typical  Rpi-cimens  of  tlie  rock  of  the 
Calcift'i-ous  from  Lochute  and  Ste.  Anne's  were  examined,  as  well  aa 
aorae  from  the  Chuzy  and  Trenton  formations.  It  was  found  that  the 
Calciferous  specimens  were  identical  in  character  with  the  rock  obtain- 
ed from  the  boring,  and  it  seems  highly  probable  that  the  Uas  Com 
pany's  borings  terminate*!  in  the  Calciferous  sandrock  formation. 

At  2,200  feet  and  2,32.">  feet  respectively,  chips  were  found  which 
are  evidently  of  igneous  origin,  one  a  dark  basic  mica  trap,  and  the 
other  a  much  decomposed  porphyrite.  These  two  are  probably  frag- 
ments of  dykes  which  are  connected  with  the  intrusion  of  Mount 
Royal. 

62. — Montreal  Gat  VomjMuy — Otlaica  glrcet. 

After  boring  through  90  feet  of  "  hurdpan  "  and  9G0  feet  of  lime- 
stone, operations  were  discontinued. 

There  are  two  other  wells  which  are  worthy  of  mention,  although 
they  hnve  not  l)e«n  included  in  the  list  given  above,  l)ecause  in  one 
case  the  well  is  not  actually  on  the  Island  of  Montreal,  and  in  the 
other  case  the  well  was  bored  at  a  later  date  than  Decenilier  31,  1903, 
having  been  completed  in  the  spring  of  1904. 

7'A«  Laprairie  J'rutsed  Brick  Comjtany — Laprairii'. 

A  boring  was  made  through  1,000  feet  of  shales,  without  meeting 
limestone  and  without  obtaining  water.  This  boring  not  lieing  actually 
on  the  Island  of  Montreal  is  not  included  in  the  tabulated  list. 

Cike  den  Neigex  Cenv.lrry — Montreal. 

This  well  is  of  ewpecial  interest  on  account  of  the  fact  that  it  starts 
at  the  surface  in  the  Essexite  intrusion  of  Mount- Royal  —which  un- 
derlies the  greater  part  of  this  cemetary — and  continues  down  this 
intrusion  to  a  depth  of  486  feet.  Whether  the  Essexite  maintains  a 
uniform  character  throughout  this  whole  distance  is  not  known,  but 
the  powdered  rock  brought  up  from  depths  of  482  feet  and  485  feet, 
and  a  fragment  of  the  rock  from  a  depth  of  486  feet  have  been 
obtained  from  Mr.  William  Bell  who  drilled  the  hole  and  they  show 


/•^VT'V 
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TIIK    "UKritl 


6')  o 


XltP. 


Th 


in  factions  madf  from 


that  the  well  ende<l  .h  it  \»a^n  in  hW 

>UKn..t,te    ,....tire.A,.a.it«an.i    P.ntc.      It   i.   ^..,aAIT     TlZ 

d.«erent.H,.on  fa....  .,Uch  is  o  t.-n  Ur,.ly  d..',..!  at  the  .uZeU 
cloM.|,  r..s.,ub|«,  „.rtai,.  |.Ia..k  va.iHies   .f  th.  rock  f..u„      .    t 

.,uar...ed  a.  ,.utr..,„n,.t.      Th..  n.k  fro...  4.:.  an.l  48.-.  f.,.,  Ztlb     a 
cerUm  amount  of  plagioc'lH^w.  <"ontains  a 

Ti.e  pro  ise  level  of  the  six.t  wl.,.,„  »i.:     i 

- ..  .et  ...e..  .Mer.i..^::^;:;;- z-:;:--;^;:; 

ahove^ea    evel,.o   that   the    , penetrate,    the   .„..un  a       Urn ^ 

alH.ut  the  level  of  the  St.  r^iwrence  IJiver. 

ft  vieli|-i  liut  little  wiitiT       \I.-    i',.ii     .   .         I 

.1  I  *'iitr.     .»!..  |,ell  sutes  that  he  puniiHf.1  1  ',CM) 

galloni  when  tostiiig  it.  I'umpeii  i,.iW) 


CHEMICAL  COMPOSinON  OF  THE  WATERS. 

J.ng  staUxJ.     The  analyses,  furthermore,    hav..  l>een  n.a.le  merely  for 
technical  pur,^,ses  and  ute  in    mo«t  case,  incomplete       X  ^ 

examinafon  of  them,  however,  hrin««  out  Z:ltre..l:Zr^" 

I>r.  Sf^rry  IJunt,  many  year.  a«o,  ma.ie  a  somewhat  extended  studv  s,v    i 
o    the  waters  of  the  n.ineral  spHn.s  whid.  at  many  point   "e^Lou'h  ''■'  ""-  ' 
the  unaltered   pal«.zoic  strata  of   the  Provinee.,  of  ^„eU I.  ,  o"f 
no     and  found  that  these  n.i.du  be  d.r.ded  into  six  classeTalTolIo":; 

*<i..<.l..K.v ,,( ( ..ma.lii.  ,,.  Ml  ,.,  ^^^  '  ' 

14-0—0 


<)>'<   o 
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which  thi- 
Miiiitrtvil 

n-fiTHllh'. 


CUuw  I.  S«liii«  wat<>rH  I'tititainini;  Htxliuui  cliloriili>  with  Iftryje  proprir- 
tioim  iii  ciilciuin  iiiiil  niitKi><-''iuii>  •'l>l*<ritii-<,  wmii'tiiiieN  with  nul)ih»t«K. 
CaU-iuiii  niitl  iimKnixiiitii  <  iirlMitmtt'S  aif  prrMi-nt  only  in  very  hui^vII  ({uan- 
titioN  ur  are  altotfnthcr  w.intin;;. 

OUm  II.  S.tlirx'  wiiur<t  which  (liffi-rfiom  the  Hint  in  contnining  Ix" 
lido  MNliuin,  i'iil>%<iiii  am)  inai;n<>siuin  ililoriile.i,  I'oiiAidiTnhle  propor- 
tions of  calcium  iiml  iiia;{n*>Hiutn  liicarlxinalo*,  the  latter  cirlnmate 
usuully  pn*pon(lt'r.itiii;j. 

ClaM  III.  Siilinc  whI'th  which  contain  Ix'.'iide  so<Iiuin  chloride,  a 
p<irtioM  4if  JHxliutn  carlkjn.'kle,  with  culciuui  and  ma^tiiexiuin  hicuriw- 
natM. 

Class  IV.  In  the>^»>  watiis  ^txliuni  rarlwnate  prepondfrates.  They 
contain  but  h  miiuII  |hii|iiii  ti<>ti  nf  .^•Hliuin  clilorid«,  and  gcncriiily  hold 
a  much  Hiiiailer  .uiiount  ol  tolid  inaltct  than  (he  waters  of  the  previous 
classes. 

Class  V    Wulcr-i  containing,'  a  larj{e  pr<)portion  of  free  sulphuric  aci«l. 

Class  VI.  Nrutrui  saline  waters  in  >»hich  calcium,  iiia;;iieHium  and 
alkaline  sulphiilcs  predominate,  cldorides  liein;;  present  only  in  small 
aniouiit. 

The  waters  fron>  the  deep  wells  of  the  Mont  real  dixtrict  cannot  of 
course  in  the  majorilv  of  cases  l>e  c'a.Hsi-d  as  mineral  waters,  ln'ing  for 
the  mi'-il  part  of  jsit.ihle  i|UHlity,  but  those  among  them  which  are 
.saline  waters  can  Ix-  so  classed,  uiid  all  of  ihcin  rising  from  the  same 
j^reat  plain  as  the  waters  studi-<l  by  l>r.  Hunt  mi>;ht  Im"  expected  to 
possess  the  same  general  characters  in  res|)eot  of  the  nature  of  the 
disso'.veil  materials,  aUhous^h  contaiiiinj;  the.-e  in  lesser  amount. 

An  ins})ection  of  the  analy.ses  jjiven  in  this  Report  will  show  that 
there  are  among  them  no  representatives  of  Dr.  Hunt's  classes  I 
and  V,  while  some  of  the  waters  do  n.it  seem  to  be  referable  to  any  of 
the  classes  which  he  h.'vs  establ=she<l  but  t«i  present  interme<liate 
characters. 

Class  1 1  is  represented  by  Mes.srs.  A.  S.  A-  VV.  S.  Masternian's  well, 
although  the  water  is  not  »  very  highly  saline  one. 

To  Cla«.s  III  is  U>  l)e  referred  the  water  of  the  well  put  down  by 
.Me.ssrs.   Belding,  Paul  .V  Ci«. 

Several  of  tli<'  waters  aie  ch-arly  referable  to  Cla.s8  TV  of  i)r.  Hunt's 
.series,  l)eing  characlcri/.«'<l  l-y  a  pre<iominanco  of  sodium  carbonate. 
Of  these,  the  water  of  the  I«iurentian  iiaihs,  that  of  the  Montreal 
IxHXJinotive   and    .Machine   Company,    that    of    the    Canadian   Pacific 
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mwmi 


•  ^  . .  •mr  via.'rvsEv  . 
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f.7    O 


lUiN 


ray   shopii   ,u    H.KhfUgii   ,.n<i  i.f    Mr.   <-alil 


MTt'l     W«'ll 


oiay 


•  n^Unced.  Tim  w»t«r  olxain.vl  l.y  th«  Wir..  li.ul  C.l.l^  ro,ii|«iny 
M„nir*  t()  thiHclM^  i.lthouKh  it  (..MUiiiN,  II,  additiun  t„  il,.-  M.^liuiii 
cnrlK>nHt..,  .i  cimideriblH  i)r..p..iti.,n  of  cloiuin  larlx.iiuu-  nn.J  mhii.- 
in»«n.-.iuiii  .ftrlK.nftt*.,  thus  r.'seml.linis  the  wat.  t  from  St.  Oui», 
aiinly/<-<l  by  Dr.  Hunt. 

CIms    VI    i»  reprwentwJ  by  th.  water  obt.iiinl   by    Me«Hr».  Dawen 
iV  Co.,  at  (.rftchiite. 

Tho  waU.rs  from  th.'  well  „we.«|  by  MeMsr-..  \'iau  A-  Ki.r..  an<l  that 
of  .M,.*,n..  .1.  M.  K.  .M.,U,.n  .V  l!,„il.,.r.,  <„,  th«  ..ih.r  Iwin.l,  an-  not 
r-jferable  to  any  of  Dr.  Hui.fs  .lasses,  .•ontainin-  ..s  th«v  .lo  larKe 
proportion.^  of  H.Klitim  chl..ri.l.-  himI  s.«|i,nii  sulphat.-.  with  smaller 
aiminnts  of  calcium  or  nia),'nesiiiui  .urlH.rwt.'  ;  the  iatf  r  wat.r  whi.li 
i.-»  much  lesN  Mlin.'  than  the  form,.,-  .oniaininK  in  ad  lition  a  noial.l.. 
.|uantily  of  sodium  carlnmat..  in  th,.  chh,.  „{  th„  Viiu  well,  how.-vor, 
as  mentiom-d  l«-low,  it  u  known  that  w,it.r  ent.rs  th.-  bore  hole  at 
two  distinct  leveU,  th.-  two  waters  dirt.-rin^  in  diiiiu.  tei. 

Among  the  wau-rs  of  tho  first  four  .I..I.SS..S.  Dr.  Hunt   .-..nsiders  th.- s,„r...  „f  ,|„. 
chlori.l.-s  of  the  .»!kalioh  anri  .dt.ilin.-  e.irths  ,c.il<ii,m  and  ina.^m-iiium)  'luh';!.*"  ""' 
which   th.-y   cmtain,    to   hav.-   i!„.ir  orijjin     •.   the  Iim.-^f..ne-,   of   the '■'"■""'''»" -■ 
und.-rlyin«  pa!..-ozoic  strata,  from  th.-  F.itsdam  or  th.-  Tr.-nt..n  inclu- 
8IV'-;   while   the   stxHum   and    |H>tas.sium   crlM.nal.-s  h.^  IHi.-v.-s  to  bn 
dflrived  from  the  argillacmiusi  sfsliim-nt.s  which  mak.'  up  th.)  I-'ticaand 
Hudson  river  formations,  those  sclimentt  containin;;  alk.ilin.   silicates 
who.se  .slow  decomjM,sition  yi,-lds  to  the  ii.tiltratin^j  water  the  alkaline 
ciirbonatft*  and  silicates  which  charucterizi-  the  wat.rs  of  <.ln.ss  IV. 

The  waters  of  the  latter  cla.sa,  h..weve.,  on  the  Inland  of  Montr.al 
cannot  find  th.-ir  origin  in  strata  of  the.se  ag.-s  for  the  borings  all  .start 
in  Oiuch  lower  njck.s.  If  th.-y  derive  ih-ir  alkalin.-  carlnjoates  from 
shales,  it  must  therefore  Ihj  fn.in  the  shaly  U;h  interstratili.d  with 
the  Trenton  or  Chazy  limesU.n.s,  of  the  same  age  as  those  whi.  h  Hunt 
supposes  to  be  the  8.>urce  of  th.-se  salts  in  th.-  wat.-rs  of  the  Calo.lonia 
and  F.t/roy  Sprin-s  of  th.-  ( )ttawa  Valley.*  lu  confirmati.m  f,f  this. 
It  will  be  not«d  that  th.-  several  wells  above  mentioned  as  affording' 
the  .sof talkalin.-  waters  of  Cla-,.s  I  V  ai ,-  all  cnu.paratively  shallow  Iwrings, 
ranging  from  2Ct;  feet  to  'jOT  feet  lu  depth. 

As  an  evidenc-  that  the  .Hfferent  cla.s.se8  of  waters  have  their  origin  \V..te,»  ..f 
in  diffen-nt  strata,  Dr.  Hunt  further  mentions  iliat  .springs   which  are  ''"^"^"» 
unlike  in  composition  ,ir.-  often  fuu„.l  i„  elos,-  pro.ximity  and  apparent   ?"n7l,r::'2 
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\y  riling  from  «oi>nmoii  niauri*  or  diiilocAtion  ;  iin<i  h«iii«>iitionannionK 
othnra  «  pitw.  in  »hf  >i<»i){ni-)rie«  of  Nici>lK  :inil  Im  Ituio  du  Kcbvre, 
where  nix  «prinB»  ri««  ihniutfh  the  Itii-ft  shwie  iilunff  i»  litu'  in  n  di«- 
Unre  of  ftbout  eijfht  milen.  Of  iht«w,  two  U-Umff  Uj  Cliuis  Fl,  t*o  Ut 
CUhx  in  und  two  to  VAmh  IV.  nu'w  lANt  Dr.  Hunt  ooimidrrM  to  Ijc 
proUhly  ilerived  from  th«  Hh«l.'«,  whih-  tho  other*  hnvo  their  wurce 
in  the  umierljrinK  limwitori.-it  and  arc  inoro  or  l«>»«.  miKiidcd  in  thnir 
accent.*  A  Momewhnt  .xiniilnr  div«r>itv  of  origin  must  be  nt«ril>w|  to 
the  waters  of  the  Montmil  dintrii-t,  when^  an  f<|ually  wide  riinjjp  in 
.•oni|K)sition  it  pre.m-ntfd  in  un  una  wlii(  h  is  niucli  more  liniitwl  in 
cxtptit.  A«  htt.s  b<(«»n  int'niiont-d,  th.'  iiij{hly  naline  waten  heri<  usually 
come  from  the  dci-per  welU,  and  .4n  «'\i«'ll«>nt  case  in  point  is  afforde<l 
by  the  lioring  put  down  l.y  .Mrvyrs.  Viau  \  Fr.  rp,  at  .MaiM.nnouve.  in 
which  "i{(«Ki  water"  was  struck  at  I.V)  feot  which  rose  to  wirhin  10 
or  r."  feet  of  the  Nui-facf,  hut  the  Ijorinjj  Iwing  continu«»<l  to  Rn-uter 
depths  in  the  hope  of  ohtainiii);  -{a^,  hitfhly  salin-  and  sulphuroun 
water  was  met  with  at  l,VM  feet,  which,  niiiixlin:,'  with  that  HrNt  en- 
oounteriNl,  rose  to  the  surface  and  overflowed  at  the  rate  of  5,000  gal- 
lons per  day. 

Much  additiiinal  information  regarding  these  waterit,   b«aring  uf>on 
1  the  <|Ue<<tion  of  their  composition  in  relation  to  the  depths  from  which 
they  rise,  will  undoui»tedly  l>e  accumulated  nx  time  goes  «(n,  additional 
wells  are  bored  and  u  ;,'rf»ter  number  of  the  waters  are  analyzed. 

Another  p<jint  on  which  additional  information  may  lie  looki-d  for 
is  the  <|Ue8tion  a.s  to  whether  any  change  will  U-  ohservetl  in  the  cha 
racter  of  the  watei  yielded  by  a  sinsjie  well  as  it  continues  to  l>e  pump- 
ed for  a  series  of  years.  The  only  well  in  thedi.sfrict  from  which  any 
information  has  been  obtained  on  thi.s  point,  up  to  the  present  time, 
is  that  put  down  by  Messrs  Robert  White  X-  Co.,  at  the  I^jiurentian 
Kaths.  Four  analyi^es  of  this  water,  taken  at  interval.s  during  a  p<v 
riod  extending  over  twelve  years,  have  been  given  <in  page  47.  A 
consideration  of  these  will  .show  that,  while  tho  total  amount  of  <Iis- 
solved  matter  has  varied  eonsiderably  in  different  years,  the  relative 
proportions  of  the  several  salts  held  in  solution  by  ilie  water  has  not 
on  the  whole  altere«J  much.  There  is,  however,  on  the  whole,  a  sliglit 
falling  off  in  the  amount  ot'  srxlium  carbonato  and  a  slight  increane  in 
sodium  sulphate  present,  as  the  years  have  pas.spd. 
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Fioin  tli«  .  xiiiniMari..n  of  il...  „v«il«l,le  ,|..U  in  <.>nn«..ti..n   will,  th«  'i.n.n.I  .•,.„ 
iiwny  wells  N»|,i..|,  l,„v,.  1^.,.  sunk  on  the  UUuii  „f  Montreal,  it  «e«.,n«  ' '""'""" 
crUin  that  thore  in  no-Hiitinct  w.u»t  l)^arin«  horizon  in  the  form  of  in 
UMstr,itin..<l  ,HT,n..«l.!e  I....K      Th«  water  p,iHHOi  tlirouKl.  the  iinmp.tone 
Heri..s  in  l.ir,',.  n.nount,  followin;^  uh.l.-r-roun.l  .Imnn-N  whi.h  hiv  th- 
form  «f  irr».«ul«r  fisM.reM.    Th.,«.  f.sHure.  no  .ioul.l  result,  froti.  ll,«  .m.Ih,    W.,.  r  «.rr.»l 
«emrnl  uf  |ou.t  ,in.l  l*,l.linK  I'l«n'*  "r  of  irreguliir  .rackH  in  th..  Jiuu-.  '"  '*""""• 
.tone     \,y    the   Molv,.,.t    ,«,wi.r  of   the   waten.   p»«sinu'   Um.iiKh    then.. 
The«.  ..n!..rK.'.l  fusun-.  fvi.Jrnlly  form  an  irn-mjUr  and  complex  Hysfm 
of  WMt.r  >hannt.N   pa.sini:   thmuKh   the   lirn-Htom-^,   and  <K.-.,ur  at  all 
depths  Ih-Iow  tl,..  snifa.-e  hitherto  readied  by  iKirin-     The  fa.l  thai  the 
waters  follow  1 1„.  counes  of  irro«ul.ir   rt^Mures  and  not  of    well  define.l 
porou,  l«..l>  H  .■..n.luMiv,.|y  demonstrated  by   the  very  diffen  nt  re^uhs 
obtHine<l  by  Uain^s  putdown  in  the  iu.m.diute  vicinity  of  one  another. 
At..  forin-.t:.n,e,  on  the  prop..rt.v  of  Messrs.  Willmm  l»ow  A-  Co.,  theC  P 
H.  workshops  at  noch.la-a.lhe  K.xcelsior  Wool|,.n  MiUs.and  eLwhere; 
wells  adonlin-  an  abundant   supply  of   water   U-in^   situate,!   in    the 
immediate  vicinity  of. ■,,ually  deep  lK)rin«H   which    supply   Mitlo  or  no 
water.     Th..    Liurie    Rn-ine   Cmpany,    having   \>„u'd   a  hole  to  the 
depth  of  700  f.ct  without  striking  water,  in  another  iK.ring  a  few  ».-,  t 
away  ..btHin.,1  wat.T  al  a  depth  of   300   feel.     The  chara.ter  ..f  the 
water  alM.  ob.^iin.,d  fn.m  wells   in   the   immetliate  vicinity  of  one  am. 
ther  .liff-n.  -really,   ,w  well   an   the  height   to   which   the   w«t*rM   rise 
within  the  iH.ring.   A  striking  instance  of  tnis  is  afforde<l  by  the  thie.. 
wells  at  St.  [jiurent  which  were  put  down  by  the  Colh-ge,  the  Convent 
and  Mr.  Cousineau.     In  them-,  the  water  wa.s  Htruck  at  .lepths  of  4«7 
250   an.l    l-JS    f,.,.t,    resp.H..iively.     The   water   in    the  tirst   st«n.l,s   at 
13  f.-et  and  is  Hofl  and  slightly  sulphurous,  that  in  the  second  ri.sen  U, 
th  •  surface  ami  is  very  hard,  while  in  the  third  well  the  water  ri.se«  13 
f.ol  above  the  surface  and  is  of  moderate  hardne8.s. 

In  some  cas,.s  the  fissures  can  l«  distinctly  recogniz.^  in  Uring  the  K,s-,.r,  -  „. 

vvvll,  the  .I.ill  .Iropping  into  an   open   space,  thia  open  apa.-e  l*ing  in'"' "*: 

some  instances  empty  but   in  other  cases  carrying  an  abundant  suppiv  ^■Vu'JnnK 
..t  water.   In  the  case,  fur  example,  of  one  well  put  down  by  the  Gould 
Cold  St..rage  Co..  „s   has  U-en    mentioned,  the  Wing  t.H.l    l«cnme  so 
hrmly    jamm.-d  in  a  transverse  fis,sure  that  the   hole  had   to  bo  aban- 
doned. 

In  th.-  wells  put  rl,.wn  by  Mr.  .1.  \.  Drummon-l  of  Petite  C.te  and 
by  the  Montn-al    Milling  Co..  at  Outremonl,  '•  breccia  '  and  "  honev- 
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ooinh."  rr,pectivi,ly.  warn  ,uted  to  f.,rm  tie  w»U>r  bokring  rtjck.  Th«H.„ 
pr.)b«bly  rrprnHorit  impure  \m,U  or  HimurM  imp^rfwtly  cl..i»red  out,  th.- 
more  loluble  rimterml  haviriK  boen  ftUtractwJ.  In  the  cm«  of  thn 
Uuivntian  Itathii  w.  II  on  CraiK  Nir«t  »nd  Dr.  Cr»ik '»  w«il  at  Fetilr 
lot*,  iliH  wHUjr  riwa  from  «b«ly  ln^.-rn  which  proUbly  r«pre-.ent  th.^ 
in«oluble  rwidufl  of  n  U^  of  *r«ill«c«.,u»  liinextone,  into  which  th.- 
water  niovinK  throiiKht  the  fiMurex  bad  here  found  iU  way. 

Many  d«uil)i  of  evid.-nce  in  iupport  of  thi-  f a.  t  that  th.-  moTement 
of  tb«  wati.r»  in  thn>u«h  tiwureN  will  b..  n..-t  with  in  the  dofc.ription. 
of  the  vartoua  welli,  already  given.  The  acorapanyinK  Kraphi. 
diHRrama  of  the  wbIU  will  show  the  great  variations  in  depth  at 
which  wftter  wa»  stiruck  in  the  w.lis  in  quention,  the  height  to 
which  water  rises  in  them,  and  in  the  thickueHs  of  the  drift ;  all  thene 
hiiviii^'  \H^n  plf.tt.Hl  with  refcrenc  to  itea  level. 

The  .•..ur.M.  of  thfl  under-round  water*  ia  alw  witliout  doubt  in  many 
placeM  retnlered  -till  more  irregular  by  the  dyke»  and  nheuU  of  imfwr 
vious  igneous  lock  which  cut  through  the  stratified  rocks  in  all  direc- 
tions. 

The  amount  of  water  now  pumped  daily  from  the  wells  is  very  large 
and  most  of  them  are  not  by  any  mean*  pumpe.1  to  their  full  capacity 
In  fact,  the  capacity  of  many  of  them  has  never  been  determined, 
•sine.',  when  f.iund  to  yield  suiHcient  for  the  purposes  required,  no 
determination  of  the  maximum  yield  was  ever  attempted. 

An  inspection  of  the  Tabular  Sutement  of  the  wells,  accompanying 
this  n.p<,rt,  will  show  that  at  a  very  moderate  estimate  the  wells 
already  bore.1  would  yield  2,500,000  gallons  per  diem  ;  which  is  almost 
exactly  one  tenth  of  the  daily  average  amount  of  water  pumped  by  the 
Montreal  Water  Works  for  the  use  of  the  city. 

The  waters  obtained  differ  greatly  in  character.  Very  many  of  them 
ares, -ft  waters  of  excellent  quality.  Others  again  are  hard,  while  a 
few  are  sulphurous  or  highly  .saline.  As  ha8  bwrn  shown  it  is  impossible 
to  predict  what  the  character  of  the  water  obuined  at  any  point  will 
be,  if  any  lie  obtained,  for  waters  of  very  dive-se  characters  are  ^.imped 
from  wells  situated  in  the  imme-iiate  vicinity  „f  each  other  or'^indeed 
may  ixi  obtained  from  the  same  well  as  in  the  case  of  numljer  78.  The 
<|ue<tion  of  the  probability  of  obtaining  water  and  it«  chara«.ter,  if 
obtained,  is  however  discussed  on  page  72. 

The  souro*  of  the  underground  wn'  is  in  all  probability  the  higher 
pt>rtion  of  the  plains  along  the  Mank  of  the  Uurentian  country  in  the 
northwestern  i^rt  of  the  geological   map-sheet.      It  is  scarcely  likely 
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tb..  v,ry  „.„ch  of  it  I.  d«riv«J  fr.....   th«   r^urrnti...  .....ntrr  i.,Hf 

^i.^  down  T  tr'"^:''*"  """'"•"  ^''  ""•'"'^'"«  -""^  -'. 

until  cn^ck.  or  ft*.ur.^  «„r«  ,....,  with,  ,i..w„  which  .t  would  „«.      Vn 

wh.ch  her.  eo„.tUut.H  th.  ...I.  „„l  i,.u.  U^pu.K  L  nuvpU.-n  of  Jt. 
.looK  th.  f,«   of  ....   Uur^ntiH,.  ,.Ut.au  nmy  U  uj.  a-   h*vi,'    ,.„ 

1     ..ll'lf   Montreal   ..  „.u.h   lower.     Tl...  u„d.rKr..und  w 

thu,  move  to  th..  Houth  und.r  o..„,idrr,.l.le  l,..«d  o,  pr,.,u„..  »nd  wh..„ 

very    L  ?' ,  '"  "•'"^  "■"-  ''^   ^'^•""  "'  "-  l-«u....  i„  ... 

vtry   few  c«h.«  actually    rea.  |.i„«   th.  surface,    but  i„  the  other  oim.., 

•  '•I  nddoe,  the  water  n^  n.ore  than   200  fe^-t  alH,ve  ^  l«vel     .h."--'""'' 

«..y  ratCAfd-  Ne.«e,  (when- tl...  wa,«r  rise,  3.0  feet  aW  «.a "•"" 

1.«  H).  and  the  wdlnof  Me«,r..  I>run„no„.l  and  Sfwart  at  V.Zlu^ 
where  the  water  ri«.  ,...-.  f.,,  „,^..  ..,  „,..,      ,„  ^^^.'^ 

Lt  r  ^   ''«^'',  "'-""""*'• '"  "'"'-■''   '»"•  -«t-ri.-.Uvethe2(X) 
.loubtful  ,n  how  far  the  drain.Ke  from  th.  mounUin  itnelf  afTect,  then. 
It  is  ju«  po^^ible  that  the  Pot.s,lam  «.nd.t.,ne  which  outcrop,  in.n.,- 
cl.^y  along  the  edg.  of  the   I..u«„tian  plateau  carriee  wat^r  which 
HubHequentljr  nn..  through  fi«.ur..  in  the  limestone,  and  it  woul.l  !.« 

s7o?e'wer*"f  •'  •  ^""/.-'«''-''y  deep  to  tap  the  Pot«lam  ,an.l- 
^one  were  n,a.le  on  th.  Island  of  Af„„treal.  in  order  that  it  might  In- 
asc^rt«.ne<l  whether  this  formation  carries  any  considerable  supply  .f 
waU'r.  A  study  of  the  records  of  the  l«rings,  however,  would  indioaU. 
that  tl.o  wat*r.bear.„K  channels  lie  chiefly  in  the  Trent«n  and  Cha.y 
hmeston-s  ;  the  deeper  wells  affording  but  littl.  wat.r.  or  water  whicl 
IS  very  impure.  ""'ni 


7'J  o 


IHANn  or   KOWTRIIAt. 


IN  •i>i«-r>. 


CIlUM'o  ••! 
iilitltllllllK 
•itbT  tiv 
•  ••fiiilf 


Ir-m  iU  ..ur.-.,.  t»H,  li,n.|  ,4  r^^k   tr*..r^|  ,„,|  iu  ,o|v.„i  ,«,w«r 

th,  w.|.r  In  any  prticuUr  w-ll.  It  .*,.  br  r.-i».J.Iy  uml-r-t..-!  ,Ut 
w.UT  p^.„^  thnMi«h  thr  P..U-U,.,  «,„.|.,..„«  .„  ,h,  „„.|.H,i„|,  r-« 
r«nu»n  ro.k.  ..ni  ruing  ,,,  fi^ar*,  Um.u^h  ll,^  ..N.-rlymg  ,.r»u  u,  .1,^ 
.-rf^c  woul.1  ,,r„U».l.v  b.  «.ft.  If.  „„  th.  ..tl..r  Imu.,|.  .h.  w.i.t  h .« 
tr.»..r«Hl  th.,  l.,„.^u„K.  «r  dolon.il..  thM,u«h.,at  ...  r„tirr  ..,«,«. 
following  t.>rtuou,  ch«u„..U,  „  c..„,id^n,|,|a  •m.M.ni  .,f  li.„..^U«  „„Khi 
•-■  Uk-n  ,„,.,  «.|uuon  .nd  th.  wattr  rniul.t  th-u  lH..„,„n  Imnl  or  p.. 
MWjr  „„p„r.  fr,H„  ,u  H^t.c«,rf  .„»|iB„  ,„d  ,u|phur.„„  co„,,w,„,..i; 

In  .•..,Klu,i.,„.  it  ,„.y  ,,.  „k^,  ^  ,  j.^^.^.,.,,  ,|^^^^.^^    ^,^^^    ^1^^ 

rhwu,.,  ar,,  ..,  .,l,t«i„.„K  ••••r    l.y  U,r.n«    .„  the    M«„.|  ..f  M.,„t„^| 

A-  r.»«  tm^„  ,hown  it  i.  n.-v«r  p.m«il.|,  to  pr,.,lut  wth   c-rr-iinty  tlmt 

w.t.rc«„U«..ur«n.yl..nng    a  any   ,«.rti..uUr  ,,,o,.   inn  .  LnA.. 

M^tH^i^i,,,,   tl,..,..-m«|   n-HuU,  «U.in«n.ytU   w.IImm*  in 

num«.r,wh,ohlmv«up  to   the  f.r..«.„t  lim.,  (January    I.  |'.0»    U-,.,. 

|.ut.»w,.M.   tl.i,.r,.«.    .h«w,,hM    ,1..  chance,   of  ol.t-.inin,   u  lar.. 

HU,.py„fw.U.>r     that,    to  «.y.    ...or.   il.«„  r,..M»0  «allouH  p,.r  .li,..n 

•r..  a.«u,   .  u.  ■>.     T»«t  «  to  «y.  wat^r  *.|1  I.,  ol.ta.nP..  i,.  ,...„  ..„, 

-^  every  M,..«   w..lU  that   are   W.-l  ;  whil.   wat,.-.  of   ,H.taMe  ....alitv 

•n,l.MlarK.«„K.«„i    wmi*   s^ur«i.,.    rather   n.ore   th.n  .u  o...  of 

•vry  ton   triaU  or  in   .U,ut  two  out  of  ..v.ry    three  l,..|,...      I„  ^.,„., 

or  th#«e  howpvrr  the  wat«r  will  U  har.l.  * 

.  .^  kT""'  f""""*'  ^•"'"•'"^*""  -'•'i-''  '■'"'  •><•  .l-awn  f,.o„.  the  r«.«l,. 
fcV:;"''  7'^'^  •";"  »•«'"  r"— "-'  i"  th,«  |{..,-,rt.  i.  thai  ,f  a  U.rin,.  i.  put 
.low,.  an.|  w.t.r  ..  not  obuine.1  by  th.  tin.e  u  .l..,.th  ot  7:.0  Lt  L. 
b«.n  r,.ache,i.  it  in  U>tter  to  aU...hn,  the  h,.|,  »,„|  .i,.k  «„„„,„, 
r»ih..r  than  U.  «,„t,nu«  U.rinj;  ,l.^,«.r.  even  .t  thi.  M^on.l  huh-  h.u  t.i 
he  put  down  in  the  i...,ue.li«t,.  vicinity  of  the  .ir.t.  Hi,,,..  „  ,,...  U-n 
.how„th»t»t  depth,  greater  than  Ihi.  ahun.la..,  ,„pp|...,  „f  „,^,, 
water  are  rarely  ohuined.  tl«,  v^at^r  (if  any  U  t.,un.O  U  .««  in  the 
groat  majority  of  caae,  small  in  amount  or  too  impure   U.  l«  of  any 

A,haH  been  Mated  in  the  sketch  of  th,-  «eoh>g.y  of  th.-  district, 
the  maximum  t.nckne.,  of  the  h,.  vera  I  forn...tions  of  ,he  I>.«erS,lu 
nan.  a«  .letermimsl  fron,  their  Held  r.,UtionH  by  .Si,  William  !>.«.. 
and  other...  is  as  follow.,  in  d^.-ending  order   - 


U'l'th  U 

Wllll'll  t|,< 


.  3lK)     •• 

TrenUMi  liroup       ...  .^ 

ch^,    .  !l*  " 

,      ■'        30Q     •• 

tAloifcntua      

Fl>tMi«|I| y^ 

• 1350     " 

.JX'iT^n.s  ;r  "•  •'""^  -""•'  "•'"'"'"  ■•'  •"■ '-  ?£",-. 

fro.u  t h.  .Ir>  W.II  W«i  «„  th«  ,..-.,.rty  of  th.    Montr^l  «,*-  C.    « 
.n  th.  ..k  ch.,«.  dot..r„.in«l  by  Lr   Ami.  ...d  fr.....  crUi„  ^JTr, 

o'3  '^i:;  '*':  •pp---^^  ''-k...  or  two  t^ru^^u...  .l 

ol.U,n«].     Th*  ^ium  ...  .l«.c«i.d,i»K  «.ri«  g*v«  U.«  followii,^  _ 
Plfutocfiie  (drift) ....  «a  «    . 

,.  ,  .'        780     " 

125     •' 

^•^ 1^    " 

TT..  .«ttom  of  th«  C«lcifero«  w„  not  rei.ch«l.  .„d  it  i.  po«ibl. 
th«t«n,«ofthe  „pp.r  W,  of  ,h«  Trenton  h.re  .«*n  r,a,o\rby 
«m..on.  .nd  th.t  M..  Ch«y  .!„„•  i.  „.pre«.nt«i  in  iu  .ntir.  thickne« 

At  the  (Jm  Con,p.ny'.  well.  .„  „an,in.tion  of  th.  boring,  obtwnad 

well-the  Put*d.m  sand.tone  h«l  not  yet  been  encounte red.     Corr» 
.t,ng  thu  re.ult  with  the  .hove,  and   allowing  600  f-t  .nd  78S  f-t 
for  the  m...mu«  thicknesH  of  the  Trenton  .nd  Ch..y  respectively,  the 
Cdcferou.  would  have.  thickneH.  of  over   1.000  feet.     Thu  dUcr^ 
pancy  between  the  determination  of  the  thickn«*i  of  the  several  for 
mat.on«  a.  they  outcrop  at  the  surface  and   the  r.sult.  obuined  f..,., 
he  bonng,  can  be  accounted    for    in    two  way,.      In  the    fin,t  plac-e  faul.. 
faulU  njay  ex.,t  which  have  obecured  the   relation  of  the  n.k.  LZ 
field.     The«  might  ea.ily  occur  and  e^jape  observation,  a.  the  .traU 
U_o_-6 


hMt§ 


T«.o 


IM-AKIt   or    «nRT*«AL 


mn  Almmt  flitt  »n*i  ««  •■nntiniKHwIjr  mvar*!  »»jf  iha  Urift  t^  tlM  ri«k 
pnuM  out  tn  nmi|Nkr»ti*a|y  Uw  |>U«m. 

i'-T-T^I.T  **'    ''''^"^'    "'"•*'•'•  •»*■»••»•'•  i{«'l..«».«l    ii.*P«imI   ^'ii,«,   wbith 

iliM>li^f .»  •c.'MMp^njr  till-  ll..|«,ii,  !,««  tn  tW  l«tl«r  abown  •  r«ull  in  ih..  lib-  •»/ 
rjrirm''„  *'-  "nlru-ian  .,1  M..unl  lto,»l.  »ml  .1  .•,.«,.  ,,r.,U  l«  from  t|i«  .hwk 
iiM  marrn  «««,  ..f  thw  Uti. »  .Imlf  in  th.-  h*r»»>ur  *l  M..ntrf«l  ttuit  •  Uult  <>ro«r« 
«loni|  ihf  «Mt  «iii»  .rf  ttir  NUikI.  Utw^n  lh«  Tf*tit..n  •mi  lUc«  f.ir 
RtAliono.  Thl>  Miof  u  «tn>nKt bunmi  lijr  th*  rmulu  <rf  »  UirinK  At 
U|.r»tn#.  wtwni  l.00«)r«..iof  ,hd«  mmn,  tr»v«r<Mii  »iwi  mi  lintMUm* 
*>nci>unt«mi. 

B«H  it  would  Main  m  thf>  MHftiiti  (>t*ct>  ituit  ther*  inuu  im,  in  *ddi 
iMm  u>  Mijr  faulUiiff,  «  vary  coiwiid«ratii«  tht>;k«ttiiig  of  lb.-  uivaral  fur 
UMtiona  wf  tli«  l^iwvr  Hilunaa  m  t>t«  dUtHOce  from  ihe  .,ld  Arclw«n 
•boni  lin«  tmrrMM. 

Whila  tbarwfom  th#  ««pl«n«tion  irf  th«>  ph<<ri<mi«non  i*  iu>  jm  uno«r 
Uin  thK  fuc-t  rammnii  tb«t  tU  liin<*<iUHi«dolomito  >«ri*i  ha^  »  much 
HT—U-r  thi<kni*M  timn  miitbt  Im  aiiMWUMi  It  i^  hoprnj  that  tha  hi^a  of 
ftttura  walU  may  throw  addutoiMl  light  on  thui  vary  intaraating 
miubmI; 
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